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NE of the most beautiful parts of New Zealand is the south-western 
extremity often known as Fiordland. Under this term is comprised an 
area slightly greater than that included within the officially defined Fiord 
County. Its eastern boundary follows up the Waiau river and lakes Manapouri 
and Te Anau, and crosses by way of the pass at the head of the Eglinton River 
into the Hollyford Valley, down which it extends to the sea. Fiordland is thus 
a triangular region with a maximum length of 130 miles and a width from the 
Waiau mouth to West Cape of 60 miles. Most of it is difficult of access, incom- 

| pletely mapped or unexplored, and geologically but little known. 

Cook’s unflattering opinion recorded as he first sailed along the coast in 
| 1770 that “‘no country upon earth can appear with a more rugged and barren 
aspect than this doth,” was soon modified. In 1773 he returned to spend six 
weeks in Dusky Sound, and was impressed by its possibilities as a harbour, 
the abundance of its timber, of the birds, seals, and fishes. His unfavourable 
comment was reserved only for the sandflies which were very troublesome at 
the season of his visit. Within twenty years his lieutenant Vancouver returned 
F to continue surveying the region, but it was not until 1851-53 that the whole 


/ coast was mapped for the Admiralty by H.M.S. Acheron (Captain Stokes). 


The closing decade of the eighteenth century saw the beginning of the 
sealing industry which flourished for forty years, and made the coast familiar 
especially to captains sailing out of Sydney and Hobart, whose knowledge of 
it was collected and published by de Blosseville (1826). The adventures 
attending that trade have been vividly told by McNab (1909). After it had 
ceased, a whaling station was established on land the purchase of which from 
its native owners in 1829 (or 1832) was the first documented land sale made in 
southern New Zealand (see ‘McNab,’ pp. 401-2). In the closing quarter of 
last century mineral prospecting attracted attention to the district. This 
activity has also ceased, nor has the investigation of the potential sources of 
hydro-electric power led to commercial development, or any permanent fishing 


| industry been developed. Most of the region has been reserved as a national 
26 
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park. Between the lighthouse at Puysegur Point in the south, and the tourist- 
hostel on Milford Sound 120 miles to the north, the land is almost without an 
inhabitant. None of the Maoris remain, and save for the passage of an occa- 
sional vessel, the seas and fiords are deserted. 

A few passes only give easy access to the west coast from the east. The well- 
used track from lake Te Anau to Milford Sound over Mackinnon’s Pass, an 
easy walk of 30 miles, was probably early known to the Maoris as leading to 
Anita Bay at the mouth of the Sound, where greenstone could be obtained 
from which their most prized weapons were made. A more difficult but much 
more interesting approach leads from lake Wakatipu into the Upper Hollyford 
valley, and thence to a pass (Homer’s Saddle, shown in Plate 1) from which 
a track leads across the flanks of Mount Macpherson into the head of the 
Esperance Valley. This is followed between rock walls rising 3000 feet or 
more at angles often greater than 50°, till it joins the Cleddau river, and 
continues to Milford Sound. North of the Cleddau rises Tutoko (9042) the 
highest peak in Fiordland, between which and the adjacent peak of Madeleine 
(8380) there is a snowfield and hanging glacier (Plate 2). A motor road is now 
being constructed by way of the Eglinton Valley into the Upper Hollyford, 
and the practicability of tunnelling one of the two narrow divides which 
separate the Hollyford vallev from the Cleddau system is under discussion. 
Should such a tunnel be made, scenery of rare beauty will be easily 
accessible. 

From the northern arm of lake Te Anau exploring parties have reached 
George and Caswell Sounds, and from the southern arm a crossing has been 
made to Doubtful Sound, but readier access to the latter is gained from lake 
Manapouri, the tracks from which to either arm of Doubtful Sound are now 
frequently used, especially the short path to the southern arm. ‘The northern 
route has been but recently opened. From lake Manapouri also a crossing 
has been made to the head of Dusky Sound, which has been reached also from 
the lower Waiau valley by way of lake Hauroko; but these routes are rarely 
followed. The track which in the days of active prospecting led from the 
Waiau mouth to Preservation Inlet has now become obliterated. With the 
exception therefore of Milford and Dusky, access to the Sounds is almost 
invariably made by water. From this direction therefore the description of the 
area will commence. 


General topography 

The sea continues deep quite close to the shore throughout the greater 
portion of the western coast of Fiordland. Even between the openings of the 
sounds depths of over 100 fathoms up to 300 fathoms have been found within 
a mile of the shore. South and south-east of Dusky Sound the character of 
the sea-floor changes, and a broad shelf less than 100 fathoms deep stretches 
out for many miles. The paucity of the soundings however is such that no 
very detailed conception of the form of the sea-floor can be gained. 

A contrast appears also in the form of the land. Where the deep water 
approaches close in the shore, the land rises rapidly to peaks 3000 feet or more 
high, standing within 2 miles of the outer coast. The sea-cliffs are of moderate 
height only, 200 or 300 feet, but above them the steep slope may be interrupted 
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Homer’s Saddle, near the head cf the Hollyford River 
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2. The Age Glacier between Mount Tutoko (left) and Mount Madeleine 
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by signs of terraces which extend up to 800 feet above the sea near the mouth of 
Doubtful Sound. 

Opposite the broad submarine shelf the sea-cliffs are followed, not by a 
steep slope, but by a gently rising, fairly smooth surface extending 5 or 10 
miles inland to an elevation of about 1200 to 1500 feet. A few small sharp 
hillocks rise above the general level, the continuity of which is broken by 
gorges which either head near the inner margin of this gently rising surface, 
or are the continuation of the valleys coming out of the highlands beyond. It 
is convenient to term this flattish surface the Coastal Plateau. 

From its inner edge the land rises rapidly to heights comparable with those 
reached directly from the shore in the northern parts of Fiordland. From the 
summit of any of the higher peaks the panorama shows countless pinnacles and 
ridges reaching to an apparently uniform level, which however steadily rises 
from an elevation of about 3500 feet in the south-west to over 6500 feet in the 
northern part of Fiordland. This uniformity of summit-level has been recog- 
nized in the description of Andrews (1906) and Park (1921), but few illustra- 
tions have appeared that adequately convey the scene. For this reason two 
diagrams are here offered. (See folding map at the end of the Fournal.) 

Fig. 1, a block-diagram of Dusky and Breaksea Sounds, is an isometric pro- 
jection constructed to true scale by a method similar to that described by 
Lobeck (1924) or by Brown and Debenham (1929). The data on which it is 
based are on the topographic map of the region recently prepared by Mr. 
Surveyor T. W. Preston which, though it is as yet unpublished, the writer 
was permitted to use, through the courtesy of the Surveyor-General. Mr. 
Preston’s photographs, which were also utilized, show many topographic 
details not deducible from the general map, and made possible the construction 
of the complete panorama as seen from the central point. In order to make 
apparent the many small tarns, water-surfaces have been shown in colour in 
Fig. 1, but left blank in the other diagram. The drawing makes clear the 
contrast between the region north of Breaksea Sound where the highland 
approaches close to the sea, and that south of Dusky Sound where the 
smoothed coastal plateau intervenes between the highlands and the shore. 
The latter condition can be seen still more clearly in the region south-east 
of Dusky Sound, of which illustrations have been published elsewhere (Ben- 
son, 1933-34). 

The uniformity of summit-level continues northwards from Dusky in the 
ranges west of lake Te Anau, of which Park (1921) has published a view. It is 
seen also at Milford Sound of which a block-diagram is here offered (Fig. 2) 
constructed as far as possible in the same way as Fig. 1, but based on less 
adequate data. The latest map of the region (Preston, 1928) shows the 
names, positions, and heights of but few peaks, and the intervening detail has 
had to be inferred from photographs taken from many points. For most of 
these the writer is indebted to his former students and other members of the 
New Zealand Alpine Club. Of the mountains in the foreground of the figure 
little is known as yet, and the details are largely conjectural. The southward- 
looking panorama is based on photographs taken from the summit of Tutoko 
in 1930, on the second occasion on which that point was reached. 

The two block-diagrams on the map make clear the general character of the 
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valleys and fiords which dissect the highland. The valleys are rarely more 
than about 20 miles long, are steep-sided and sometimes broad-floored, 
following fairly straight courses, and bending at abrupt angles, often remaining 
throughout their whole extent parallel to one or more of several directions 
that are constantly expressed. During the frequent flood-rains they carry such 
large volumes that the surface-water of the fiords is often almost fresh. Yet so 
deep are the fiords into which they discharge that, as a rule, only small steep- 
fronted deltas occur. The total area of flat or gently sloping land in the whole 
of Fiordland is small. 

The fiords are also short, the longest reaching only 25 miles from the sea. 
They are relatively narrow, of nearly even width, with fairly straight shores, 
bending or branching at sharp angles, and following approximately parallel 
to one or more of the directions displayed by the tributary streams. Their 
sides rise steeply from the shore at angles of up to about 25° to 30° when 
cut in schists, and up to 50° or 60° or even steeper when cut in granitic 
rocks, these two being the dominant geological formations in Fiordland. 
At times the sides rise for hundreds of feet in almost perpendicular cliffs, a 
notable instance being the Palisades of Milford Sound, almost 2000 feet high, 
through which Stirling Falls (505 feet) discharge by a narrow notch. The 
adjacent Bowen Falls (530 feet), carrying a larger volume of water, come 
similarly out of a valley notched in a high cliff. The steep fiord-sides plunge 
beneath water-level often with unbroken slopes. A depth of 214 fathoms has 
been measured almost in front of Stirling Falls, and within Breaksea Sound 
a depth of 288 fathoms has been recorded 3 miles from the entrance. As a 
rule the depth at the entrance is considerably less than that within the sound. 
The comparative figures for each of the New Zealand sounds have been 
tabulated by Gregory (1913). Low passes led from Long Sound into Cunaris 
Sound (about 100 feet) and from Caswell Sound into George Sound (about 
1000 feet) which were “‘through valleys” for the glaciers during the great Ice 
Age. While most of the sounds have open mouths, those of Doubtful, Chalky, 
and Preservation are partially closed by relatively large islands. Resolution 
Island, between the mouths of Breaksea and Dusky Sounds, lies across the 
mouth of Wet Jacket Arm, and is separated from the mainland by a deep and 
narrow strait, Acheron Passage, running almost perpendicularly to the direc- 
tion of the adjacent sounds. The presence of islands elongated parallel to the 
length of the containing sound is a special feature of Doubtful, Breaksea, and 
Dusky Sounds, and at the mouth of the last there are many islets. In brief, 
the New Zealand fiords show practically all of the features characteristic of 
fiords in other lands. 


Vegetation 


Facing the prevailing and often stormy north-westerly winds the western 
slopes of Fiordland have a rainfall amounting, according to the scanty available 
records, to about 200 inches per annum. A luxuriant sub-antarctic rain-forest 
composed of large trees occupies the valleys, the southern beech Nothofagus 
and various podocarps predominating. Clinging to the almost vertical dripping 
cliffs are thin sheets of plants holding the soil in a tangle of rootlets. Frequent 
landslips occur, and the dark green of such plant-covered cliffs is broken by 
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the surfaces bared by recent slips, or the lighter green of newly covered 
patches. Here and there on the lower slopes of the fiord- and valley-sides 
bright patches of vivid red rata blossom may be seen in summer. In the outer 
coast the same tree and bush association occurs stunted and wind-gnarled, 
and in similar form it appears between 2500 and 3000 feet above sea-level. 
Higher than this in the southern portion of the area the rounded but still rocky 
summits, at elevations of about 3500 to 4000 feet, may bear a tussocky grass 
vegetation, but on steeper slopes alpine plants occur, and in the northern and 
higher areas they give place above to bare rock and screes. ‘The mountain tops 
throughout the area are snow-covered during winter, but only in the north, 
where they are more than 6000 or 7000 feet high, are there permanent snow- 
fields and small hanging glaciers. For details see Cockayne (1928). 


The general summit-level 


The summit-level as already described rises gradually from south-west to 
north-west. It is also arched gently across this axis, rising noticeably from the 
above western coast but declining very slowly to the east, where it continues 
almost unbroken a short distance beyond lake Wakatipu. Gilbert’s words 
(1904) in describing the summit-levels about the Alaskan fiords apply per- 
fectly to our area. ““The approximation of the summit heights to uniformity 
is too close to be accounted for without the hypothesis of an uplifted plain, but 
the departures from uniformity indicate that little if any of that plain exists.” 
The original surface has been termed the Fiordland Peneplain by Andrews 
and Park. It was not quite levelled, and the groups of higher peaks such as 
those about Castle Mountain, Tutoko, Earnslaw, and Aspiring represent what 
were salient masses, or technically monadnocks, on that ancient surface. The 
date at which it was produced by the long-continued erosion of former moun- 
tains is a matter of geological rather than geographic interest, but reference 
may be made to the evidence that the surface actually truncates steeply dipping 
Early Tertiary sediments, and must be at earliest of Middle Tertiary age 
(Benson, Bartrum, and King, 1934). ° 

The elevation of this land surface to form a high plateau made possible the 
cutting through it of deep gorges of which the sides have flared backwards till 
they meet in peaks and ridges which, though lowered in varying degrees, still 
approximate to the general level of the former surface. No sign of the original 
surface remains where the summit-level is highest, and though narrow rem- 
nants of it may perhaps occur where the summit-level is lower, no noteworthy 
area of it is known. 

The valley-system.—Speight, Morgan, Gregory, and others who have noted 
the peculiarly rectilinear arrangement of the river valleys, have inferred that 
they have been developed along lines of weakness, probably determined by 
systems of parallel fractures traversing the crystalline rocks in a few well- 
defined directions. The writer and his co-workers have proved that such sets 
of fractures exist in the neighbourhood of Preservation Inlet, and are intimately 
related to the valley-system there. It is clear also in this region that the valleys 
were deeply incised before the last Ice Age occurred (Benson, 1933-34). 

The coastal plateau—The only hypothesis which appears adequate to 
explain the origin of this surface involves movements of partial submergence, 
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and of subsequent emergence of the region since the first elevation of the 
Fiordland peneplain, the vertical displacements being of the order of 1500 
feet. After the elevation of the peneplain, normal sub-aerial erosion reduced 
its marginal portions to low foothills, between which the main valleys extended 
seaward. The foothill region was then submerged, and the Fiordland peneplain 
was lowered till it stood, in its lowest parts, about 2000 feet above the sea. 
As the sea slowly passed over the lowland surface wave-erosion planed off 
most of the irregularities, leaving here and there small unconsumed salient 
masses as steep or cliffy islets. At the same time the drowned valleys were 
filled with delta-material or wave-worn detritus. Then the crust-movement 
was reversed. The land rose once again. The principal rivers were rejuvenated 
and swept out the detritus which had filled their former valleys. The sloping 
rock-surface that had been smoothed by the waves was elevated to become the 
coastal plateau, and new-formed streams, originating on its slope, cut deep 
gorges in it. What were the islets now form the few small hills rising sharply 
above the surrounding surfaces. 

Such an explanation involves the probability that remnants of incom- 
pletely removed deltas might occur high up above the mouths of their parent 
streams. An excellent example of this is afforded by the Cascade Plateau 
occurring 20 miles north-east of the limits of Fiordland proper where a large 
gently sloping remnant of a former delta stands beside the mouth of the Cascade 
river at a height of 1000 feet and more, quite comparable with that of the 
coastal plateau (Turner, 1930). 

It will also be clear that the coastal plateau might be expected to continue 
uninterruptedly along the western margin of Fiordland. Its absence from the 
regions between Dusky Sound and the Cascade river, where the coast is re- 
markably straight and steep and plunges down into fairly deep sea, has been 
considered by several geologists to be evidence that a fault runs along the 
coast, and that the western margin of Fiordland here, with the portion of the 
coastal plateau that flanked it, has slipped down beneath the Tasman Sea. 


Glaciation and fiord formation 


In the period of glaciation, which within comparatively recent times affected 
the whole of the New Zealand Alps, the already deep valleys of Fiordland were 
filled with glaciers thousands of feet thick. Their forms were modified with 
the production of those features characteristic of glaciation which Andrews 
(1906) has described so vividly in his account of this region that further com- 
ment is not here necessary. An attempt has been made to estimate quantita- 
tively the amount of glacial erosion in the area about Preservation and Chalky 
Inlets (Benson, Bartrum, and King, 1934), but the topographic data are as 
yet too incomplete for definite conclusions. In particular the precise extent 
to which the apparent over-deepening of the sounds is the result of glacial 
erosion or of regional submergence is still very difficult to determine. 


The regions to the south, south-east, and east of Fiordland 


The southern limit of Fiordland is the shore-line stretching for 50 miles 
east of Puysegur Point. It is apparent from the sea that the coastal plateau is 
here well developed, though the regularity of its slope is interrupted in places 
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by definite terracing. Behind it valleys leading out of the highlands open into 
narrow steep-sided and probably deep lakes, notably Hakapoua, Poteriteri, 
and Hauroko, about the last of which great moraines have been formed. To 
the south-east in the Waiau Valley, the tributary valleys emerging from the 
highland enter the narrow and probably deep lake Monowai, or the fiord-like 
arms of lakes Manapouri and Te Anau. In Manapouri a depth of 1454 feet 
has been measured, and the lake floor is 859 feet below the level of the sea, 
40 miles away. 

The full story of the origin of the Waiau valley and its lakes is far from clear. 
Apart from the problem of the extent to which such deepening of the lakes 
may be explained by glacial erosion, there has yet to be determined the respec- 
tive réles of the crust-movement, usually assumed to be the dominant factor 
in the formation of this valley-system, and of pre-glacial erosion in removing 
the weakly coherent Tertiary sediments which, folded as in a trough, once 
occupied much of this basin. 

Farther eastwards and north-eastwards in the regions of Western and 
Central Otago about and beyond Lakes Wakatipu and Wanaka are areas into 
which the continuity of the Fiordland summit-level—the ancient peneplain— 
no longer extends. Crust movements very obviously have occurred within 
recent geological times. Portions of the crust have been warped or faulted 
down into narrow or broad depressions. These have been occupied by lakes 
such as those named above, or (especially in Central Otago) have been filled 
with gravel. This portion of Otago lies in the rain-shadow of the western 
mountains, and the precipitation is reduced in places to less than 20 inches 
per year. The ranges and plains devoid of forest afford pasturage or oppor- 
tunities for other forms of agriculture and irrigation, and alluvial mining is 
still in progress. Here there occur geographical conditions different from 
those of Fiordland proper. They have been studied by Kitson and Theile 
(1910), by Cotton (1917), and others, but lie outside the scope of this paper. 
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FROM BAIBURT VIA ISPIR TO LAZISTAN 
G. STRATIL-SAUER 


| N 1925 I was twice in Baiburt. After my second stay in the town I went on 
to Erzerum, Tabriz, and Kabul,' but the first time, in May 1925, I had 
the opportunity to travel from Baiburt into the central valley of the river 
Coruh (Chorok), thence to Ispir, and at last to Lazistan, which lies beyond 
the Pontic Ridge. I have given several reports on my repeated journeys in 
Lazistan,? but I have not yet described my way along the middle valley of 
the Coruh, and I therefore am very much obliged to the Royal Geographical 
Society for their permission to tell about my studies in this review, as no 
European since Hamilton 3 has reported on this part of the Coruh. 

People acquainted with Turkey doubtless know that the middle valley of 
the Coruh is one of the least known in the whole country. Since Hamilton no 
European has reached it or at least given a report of his way throughout it, and 
since the time of Koch’s explorations 4 even the Eastern Pontic Ridge was 
crossed only by few people, and so geography could only have a vague con- 
ception of it. The Western passes leading to Trabzon (‘Trebizond) or to spots 
near it, it is true, have been crossed by many explorers among whom were 
Lynch s and Oswald,® but nobody tells us anything about the higher- 
situated parts in the east of the Pontic Mountains. (Since writing this however 
the country has been visited by Mr. Rickmer Rickmers. See Fournal 84, 
no. 6.) 

The town of Baiburt, which has 7400 inhabitants, is situated in an immense 
sunken plain surrounded by high mountain chains which in the north are 
formed by the Of Dagi, the Vavuk Dagi, and the Kése Dagi; and in the south 
by the Kop Dai with its spurs and smaller ranges. These mountains, 2500 m. 
and even 3000 m. high, rise steeply over a hilly landscape which slowly sinks 
from the heights of the Kop Dagi in the south and gradually turns to wide 
plains of 1250 to 1300 m. height, till at last they suddenly come to an end at 
the northern edge of the mountains. This sudden cessation is to be explained 
by a tectonic break which, continuing the Coruh valley, by a series of steps 
connects the Pontic Range to the plain of Baiburt. 

The Ovas7 of Baiburt are centres of intensive farming, as I have already 
explained in another article, and the town of Baiburt acts as their market, 


' G. Stratil-Sauer : ‘From Leipzig to Cabul,’ published by Hutchinson, London 19209. 

2 G. Stratil-Sauer: “Der dstliche Pontus,” Geographische Zeitschrift, 1927. ‘‘Grund- 
zige der Wirtschafts- und Verkehrsgeographie in den nordéstlichen Randlandschaften 
Anatoliens,”’ Erde und Wirtschaft, 1928, III. ‘‘Wirtschaft und Verkehr in den nordést- 
lichen Kiistenprovinzen von Anatolien,” Wirtschaftliche Nachrichten aus dem Ruhr- 
gebiet, 6. Jahrgang, Heft 23. ‘‘Die Wirtschaftsgebiete von Baiburt und Erzerum,” 
Wirtschaftl. Nachrichten fiir Rhein und Ruhr, 7. Jahrgang, Heft 41. 

3 W. Hamilton: ‘Researches in Asia Minor,’ Leipzig 1843. 

4 C. Koch: ‘Reisen im pontischen Gebirge,’ Weimar 1846. 

5 H. Lynch: ‘Armenia,’ 2 volumes, London rgor. 

6 F. Oswald: ‘A Treatise on the Geology of Armenia,’ published by the author at 
Jona Beestow, Botts 1906. 

7 Ova=the Turkish word for field. 
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The Coruh with the fortress of Batburt in the background 


The Coruh valley 
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their mill, and their organization centre. Nevertheless Baiburt does not live 
merely on farming, but it is also of great importance as a junction of the natural 
highways in this region. To the south the Kop Dagi Pass forms the best com- 
munication with the interior of Anatolia and with the upper Euphrates (to the 
town of Erzerum), whilst in the north the Vavuk Pass leads to the Karsit valley 
and from there through the Zigana Pass to Trabzon. This thoroughfare is 
well known as a very old caravan route and as the chief artery of north-eastern 
Anatolia. In Baiburt it is met by another which goes from east to west, from 
the Coruh valley to that of the Kelkit. 

Other factors contribute to make this town not only a mere crossing of ways, 
but a real centre of traffic, for from Baiburt runs another short track directly 
northwards to Siirmene and Arakli Pazar, two harbours on the Black Sea. 
Although these roads, in contrast to the thoroughfare of the Zigana, lead over 
high ranges which are always difficult and in winter quite impracticable, yet in 
the summer months they carry a lively traffic, especially in cattle (sheep and 
goats) driven over them for export from the harbours. These short cuts have 
the advantage of being 80 km. shorter than the highway over the Zigana to 
Trabzon, which reaches the coast only by a detour. Finally one must remember 
that near Baiburt the Coruh turns till it flows in a direction opposite to that 
of its headwaters, so that its upper valley is parallel to its central one. Along 
its banks a natural road leads via Ispir to the region of Tortum and Oltu. 

As we saw before, Baiburt bears the character of the intensive farming 
district which surrounds it. This is shown by its shops, the various firms for 
the import and export of agricultural necessities, and by the sale and repair 
of agricultural implements, the mills and tanneries, and the general appearance 
of the place. That this town also represents the junction of several roads and 
a place of rest on the great caravan highway is to be seen by the number of 
caravanserai-keepers, traders, and craftsmen who have based their existence 
on the ceaseless traffic. Day and night the streets are filled with caravans of 
camels, mules, and other beasts of burden, though of late the terribly squeaky 
Anatolian oxen cart is gradually being replaced by the modern motor car. 

On May 20, after an incessant wind from south-west had driven clouds and 
rain over the town, we started from Baiburt in order to go down the Coruh 
River. Already on this day, and more and more distinctly in the following 
ones, we could observe that this river is accompanied by six old terraces. We 
will denote them by the figures from one to six, No. 1 being the lowest, while a 
layer of boulders and debris sometimes appearing below No. 1, is to be called 
No. 1a. Before the Coruh turns eastwards there is a wide view over the Ovas 
of Hart, which are all divided into single fields. Many of them are now unculti- 
vated, and the villages which are spread uncommonly thickly along the border 
of these alluvial Ovas, are partly destroyed. Their churches still show that 
these were mostly Armenian villages. Going a little downwards we now turn 
to the east in order to cross a landscape with gentle hilltops and wide meadows 
lying in the Coruh Valley. It represents the residue of the broken-down terrace 
No. 2. Passing the little village of Isbinos, which is surrounded by hedges, 
we go on basic eruptives and then again on calcareous sediments. To our left 
the terraces rise more and more steeply to the Pontic Ridge. Our way passes 
between the villages of Bigi on the right and Milhi on the left bank, and here 
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in creeks running down from the Pontic Mountains we observe also some 
mica-schist besides the granodiorite in the boulders. 

On May 21 we started, while the sky was still covered with clouds, from 
Kan, a place of thirty-five houses on the right bank. The Coruh, already rather 
narrow here, runs with sharp curves through basalts and the tuffs of it: only 
small fields and meadows are able to extend along it, and the population there- 
fore prefers to cultivate the layers. On our left we saw Abusta, a little place of 
about ten houses, some of them crowned by gables and surrounded by trees, 
making a charming contrast to the waste solitude which we had crossed till now. 
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The Coruh having run through eruptive rocks—especially porphyrites, 
basalts, and hornblende-andesites interbedded with sandstone—a small massif 
of granodiorite now breaks through, in which terrace No. 3, nearly 80 m. 
above the base of the valley, is distinctly marked. After leaving the massif 
the valley again gets wider, yet not enough to give room for villages, and thus 
we find Ahbonos with its forty houses situated on the slope of a side valley of 
the Coruh. The track from Ahbonos can no longer extend below in the valley, 
but it has to rise to the heights of the right bank. Again the terrace No. 3, 
built of basic eruptives and tuffs and covered with boulders and loam, greatly 
extends. The way rises steeply on tuffs eroded by rainwater. At the left bank 
we here discern the following structure: the snow-covered ridges have their 
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peaks all in the same height of about 2500 m.; beneath them a lower chain of 
mountains takes a parallel course, and then we see the old river beaches which 
are easily distinguishable on the spurs, the so-called “‘Riedels.”” Scanty bushes, 
mostly of oak, cover the slopes. Ascending with difficulty we passed the 
terraces, and at 500 m. above the base of the valley came to a pass leading 
down into a side-valley of the Coruh. 2 km. from our track we saw the gorge, 
sharply cut into basalts. Again ascending above the terraces, which this time 
were of calcareous rocks covered with porphyrites, we came to Qaragah. This 
village of clay huts occupies the two lower terraces on the slope of a side 
valley. The steep slope between the two terraces cuts it into two parts 
scarcely communicating with one another. 

On May 22 we continued to ascend over reddish conglomerates and calcare- 
ous sediments, while on our left hand the Coruh cut its way through a wild 
zone of basic eruptives, thus breaking through the harder formation instead 
of the softer one. Here the Pontic Ridge shows the following structure: 
covered with snow the mountains with their peaks of the same height tend to 
form hollows, while below they are followed by a kind of promontory which 
in some places is a distinct chain of mountains. Then come series of “riedels,”’ 
which are sharply, but not deeply, cut and the sediments of which sink west- 
wards in terraces. Below it a wide landscape of terraces is traversed by large 
valleys with several fields and some willows marking a village. This zone sinks 
down to an intensely cultivated plain (terrace No. 3) into which the Coruh has 
sharply cut its way. Continuing our way we entered a region of olivine basalts 
and tuffs forming a strongly cut landscape of the type which German geo- 
graphers denote by the American word of “‘badlands.” The Coruh still runs 
through the eruptives in such a steep gorge that the track cannot descend into 
its valley. Thus we reach Norkah. This village, composed of three parts, 
forms the centre of the Coruh landscape between Ahbonos and Metnis. 
According to the report of the inhabitants this region contains fifty-one 
villages besides Norkah; but I consider this figure to be somewhat exaggerated 
and more applicable to the houses than to the villages. We had seen some 
maize already the day before, and now we found the first mulberry trees near 
Metnis, a village of 140 houses situated in a side-valley. Here people produce 
besides maize barley, eggs, and rush-mats, which they bring to the market of 
Baiburt. 

Between slopes scantily covered with bushes we crossed the Coruh river. 
For large stretches the river flows over a wide gravel bed, the nature of the 
rocks continue to change, the porphyrites again becoming sediments. The 
left bank of the Coruh is made up of interbedded eruptive rocks and sediments, 
but the former do not continue beyond the river to the other bank. Here, and 
elsewhere in the neighbourhood of Ispir, I found traces of mining. 

Inthe evening we entered Ispir. With its nearly 300 houses and 1200 inhabi- 
tants (1200 is the figure which the Turkish statistics of 1927 tell us—I myself 
in 1925 calculated them at 1500) it is the only noteworthy town on the middle 
Coruh, and owes its importance to its geographical situation. For from the 
wide boulder-terrace between Kan and Ispir several natural roads lead into 
and across the mountains. Besides the valley-way which we used, there is 
another northwards along the Capans River and the Capans Pass, leading into 
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the Kalopotamos Valley and thence to Rize; and a third road runs from Ispir 
via Karans into the upper Coruh Valley and from there to Baiburt and 
Erzerum. The situation of the town itself is determined by the river; for 
having till now had a broad and shallow bed, immediately behind the town 
the Coruh plunges into a narrow gorge, so that it can here be easily bridged 
before it breaks into a broad region of granodiorite. ‘The bridge is commanded 
by a naturally protected hill, which still shows the remains of old fortifications 
lying completely in ruins besides a well-preserved church and mosque. The 
road to this natural fortress passes a bazaar, bordered on the east by ruined 
houses and on the west, somewhat lower down, by the residential part of the 
town. As the Coruh behind Ispir breaks into a gorge so rugged as to be im- 
practicable for habitation, the road following the river is compelled to climb 
the west bank until it reaches into a broad open landscape. This region 
is formed by a broad depression, bordered in the north by steep Cretaceous 
formations and granodiorites and in the south-east by heights rising by 
terraces. It is entirely composed, as far as I could ascertain, of gravel which is 
connected with the river gravel at Ispir and forms the terrace No. 3. In former 
times the Coruh used to flow in this depression, but now has cut its way into 
the rising side of it. Deep cracks, causing isolated “‘badland” formations, 
traverse this grand landscape. They pour their water into one principal stream 
which flows in a direction exactly opposite to that of the Coruh and finally, 
after a right-angled bend, runs into this river. The fact that this region is 
composed of terraces proves that it has already been through a long develop- 
ment. ‘The arrangement of these terraces shows that the Coruh has captured 
the river flowing opposite to its direction. 

In the deeper, damper parts of this grand district and also in the neighbour- 
hood of Ispir, isolated groups of mulberry trees are to be found, and grazing 
herds of mules, horses, and other cattle to be observed. ‘Two miserable villages 
have plenty of room for settlement on the broad expanse of the terrace, but 
no single field, since the sterile earth produces nothing but grass. Four hours 
behind Ispir the road again approaches the Coruh, and we came to a canyon 
which offers a wonderful view. The Coruh has here cut a path for itself 500 m. 
deep in the volcanic rock and the granodiorite. We descended into the cleft 
by a precipitous path over two terraces—apparently Nos. 1 and 2—and then 
crossed the river and reached a pitiful village of about sixty houses; it is called 
Kerab. The inhabitants breed cattle and cultivate barley and maize for their 
own requirements, for which they are nevertheless quite insufficient. The 
export consists of the fruit of the mulberry tree, which the villagers carry on 
their backs over 80 km. of difficult paths to Erzurum, where they receive the 
extremely low price of one shilling for 12 kilos. 

A most difficult path, only traversable during three or four months of the 
year, leads from here via Ahpurik, Madin, Coksir and Karadere to Rize. It 
cannot always follow the Coruh, since vertical rocks make the passage impos- 
sible for a distance of 10 m. Because of this very short stretch—and this is 
significant for traffic conditions in the Coruh Valley—the road is forced to rise 
and fall over 300 m. in steep inclines. It then leads to Ahpurik, lying on the 
terrace No. 2, and here a new type of house is noticeable. The lower part is 
still of loam bricks, but the upper part is built of wood, since the place is 
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surrounded by forest. With its gardens in which mulberry, nut, and fruit 
trees flourish, the village, extending far over the declined layer, makes a 
clean and agreeable impression. There were once many Armenians here, 
but they were all driven even out of this retreat and replaced by Turkish 
settlers. 

After this ascent and descent, which brought us 300 m. above Ahpurik, 
while our actual progress was hardly 50 m., we again reached the course of the 
Coruh, and on the slopes of its valley we found some destroyed Armenian 
chapels. At the juncture of a small side valley the structure of the right slope 
changes. Broken from the hitherto prevailing structure by a fault, the grano- 
diorite now appears as it did before on the left side. The road continues in the 
deep gorge of the Coruh, but is now and again compelled to climb high up 
along sheer precipices, while the river rushes through the gorge, filling it with 
rapids and eddies. Veins (aplite dykes) run from north to south through the 
rock, which besides felspars displays augite and hornblende. We met only 
two or three human beings, and these were much disconcerted by the meeting: 
otherwise the gorge is unsettled and deserted. The footpath on its right side 
is said to be often impassable owing to frequent flooding by the Coruh. 

At a height of 955 m. we reached the confluence with the Selagur Gay, and 
here an extensive settlement indicates the entrance into an entirely new world. 
The rough blockhouses often rest on a stone foundation and are only inhabited 
in the lower storey. It is possible to step directly from the slope into the upper 
storey, since the houses are built either beside or into the rock. The top part 
of the house is used as a cattle stall or as a barn. 

After a rest beneath the nut and mulberry trees surrounding the Turkish 
military police station we continued our way upstream in the deeply cut valley 
of the Selagur Cay. The isolated groups of houses are still of the blockhouse 
type and faithfully represent the kind observed by Xenophon. The groups, 
each with its own name, consist of about 300 houses, and the total number of 
inhabitants has sunk to 800 since the expulsion of the Armenians. Here again 
the people exist under the most miserable conditions, living on barley bread 
and the products of their cattle farming and exporting the fruit of their 
mulberry trees at a very low price. There was once a bridge across the Coruh 
at this point, but during the war it was blown up and has not since been 
replaced. 

We spent the night in Kadibagi, so named after the wild vine which scantily 
covers the slopes; and on May 27 we continued upstream along the Selacur 
Cay. The slopes of the granodiorite region which we were continually passing 
are deforested. Along the river on the gravel terrace are a few small houses of 
the type which we had seen before. Some quartz veins in the granite corre- 
spond to the course of the river. Our way led through a deeply cut valley, 
where occasional widenings of the river are marked by numerous nut trees. 
We came across ruined houses, formerly inhabited by Armenians. We saw 
conifers again at a height of about 1500 m. There is otherwise little to report 
about this trip, since our view was usually restricted by the high sides of the 
river valley. In many places the passage between the waters, foaming over 
huge boulders, and a steep rock face was very difficult. From Halinos the 
valley becomes wider and the large deposits of gravel increase in places to 
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a depth of 30 m. This made the road so bad that the pack animals were often 
forced to make long detours. 

The village of Halinos lies on the left bank of the Ovit Cay and is in two 
parts. The lower part, on a terrace of this small river, seems to have served as 
a fortress, closely packed houses being surrounded by a stone wall. The larger 
and upper part is built on a profile bend of the slope. The houses are mostly 
wooden blockhouses. The structure of the village is remarkably regular and 
like a chessboard. The inhabitants, some 200 in number, exist poorly by 
means of cattle rearing and barley cultivation, but they cannot produce suffi- 
cient grain to meet the requirements of such a village, and they therefore must 
obtain more in Ispir by exchanging their dairy products. Such is the poverty 
of the place that newspaper is considered a welcome rarity, and is much 
esteemed as cigarette paper. I was told that the village used to lie under snow 
for five or six months each year, and that the north wind, descending from the 
Pontic Ridge, breaks in rather dry. I could see no signs of this, for May 28 
was a beautiful clear sunny day, and we entered on our long march over the 
snowfields of the Tatos Pass without misgivings. 

At the confluence of the Ovit and a smaller river lies the considerable 
village of Kahmut. It is built on a square site and in the same chessboard style. 
We met splendid herds of cows, goats, and sheep, with a few horses, which 
were being driven out into the rich alpine pastures. The temperature at 
7 o'clock in the morning was 4° C. at a height of 2100 m., and the minimum of 
the night in Halinos was o° C. The spring of a little streamlet however had a 
temperature of 8° C. The valley which we crossed in a northerly direction 
showed a slightly concave section, but its original form could not be recognized, 
as the slopes are concealed by streams of basic eruptive debris, chiefly basalts. 
Only on the bottom of the valley is there room for a strip of green. The 
heights, which flank and shut off our valley, show distinct signs of glacial 
transformation in a large number of hollows (“‘Kar”’) which are joined into a 
complete series, with their bottom at a height of 2700 m. This is roo m. 
deeper than I had observed in the west of the Pontic Ridge, and informs us 
that the amount of precipitations in the diluvial period increased from west to 
east, as it does still under present conditions. Observations of the primary 
rock were rendered impossible by the depth of the snow, but the next outcrop 
indicated a contact-metamorphosed slate, and the metamorphism increased 
to the hornfels in the Tatos Pass itself. This rock is predominant until we 
come into granodiorite again, which outcrops on the other side of the Tatos 
Pass. The recent volcanic beds cover the granodiorite in the south; it is to be 
surmised that it once stretched over the ridge of the mountains, but was 
carried away during the intense upward curvature at a pre-glacial period, since 
the primary contact rocks show glacial transformation. 

At a height of 2225 m. we had to cross the summit of a small stretch of high 
land in the valley. I was able in one place to remove the rough snow and to 
obtain proof for my conjecture that we were on a moraine. A large angular 
boulder was noticed too. Our way continued over hard-crusted snow, into 
which our heavy pack caused us to sink, so that progress was very difficult in 
spite of the moderate gradient. At 2800 m. the gradient becomes very steep, 
and it was only by the greatest exertions that we could struggle through deep 
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snow and reach the pass. The end of the pass shows an almost perpendicular 
wall, which is nothing but a snow-drift and indicates that the winds which 
blow strongest here are those from the north-east, north, and north-west. We 
tested the altitude after a comparison with the automatical registering station 
in Trabzon, at 2980 m. 

The view from here was wonderful. Mountains which our guide designated 
as the Kagkar in the west and the Tatos in the east, reared up pyramid like and 
free of snow, the height of each being about 3500 m., and south of the water- 
shed lay Mount Vergambek, 3700 m. While the ridge, as far as we were able 
to observe, consists of frost-worn pyramidal peaks, the heights in the north 
have quite a different aspect, for the peaks are more rounded, although they 
too are eaten into by cirques. We were later able to ascertain that they are 
composed of granodiorite. The guide told us that the Tatos Pass is free of 
snow in summer for two to three months, and is then crossed by pack-horses. 
The north side of it drops steeply, presenting the back of a cirque, at the foot 
of which is a lake. By the hilly snow surface suggesting moraines, we were led 
to believe that this lake was a relict of the glacial period. Immediately behind 
it lies another, a little larger, 2800 m. high. There is also another on the south 
side beneath Mount Tatos. 

The main feature of the northern descent to the Kaladere, which we then 
reached, is the step formation. From the second step with the larger lake a 
short steep descent leads to the third step, which is a level, 2700 m. high, and 
one is inclined to believe that also here a lake once lay, but in the meantime 
has fallen a victim to the retrograde erosion. A smoother step leads down to a 
height of 2650 m., and the fifth step is reached at a height of 2560 m. The 


‘sixth step, to which we finally come after a moderate descent at a height of 


2450-2430 m., is shut off by a frontal moraine, mostly rough granite blocks 
with glacial striations. It is interesting to see that this moraine, which is not 
very large, lies in the present river-bed, thus demonstrating that since the 
recent glaciation of this region the deep erosion has not advanced far, since the 
markings are slight. 

The step formation continued to dominate the construction of the valley, 
but became less sudden. The seventh step ends at 2350 m. and the eighth at 
2260 m.: this level is shut in by a great accumulation of boulders. We were 
delayed here by our mapping, and oncoming darkness prevented us from 
definitely ascertaining whether the boulders were the remainder of a moraine 
or the debris of a landslip; we were inclined to think the latter, since no 
erratic blocks could be traced. 

The slopes of the valley are thickly covered with debris. Not far away one 
sees the confluence of the Kaladere and a tributary, and thus strengthened, the 
river begins to cut through the boulders more quickly. We came then upon 
the first settlements at a height of 1950 m.—stone alpine huts roofed with 
wood, which are only occupied in the summer. Even during this short period 
the people attempt the cultivation of barley, and they seek to quicken the 
growth by diverting the dung from the huts, in which both men and animals 
are accommodated, into the fields by means of canals. At a height of over 
2000 m. a wood began with splendid pines and larches. Marching downwards 
through this we came upon the village of Kala. This again was composed of 
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small wooden houses, but they were not so block shaped as the huts on the 
other side of the ridge. The people here spoke Lazi and also ate the typical 
Lazi maize bread. And so we had reached Lazistan, which I have already 
elsewhere described. 


SUMMARY OF THE GEOGRAPHICAL RESULTS 


1. The middle Coruh Valley 


The Coruh Valley shows besides sediments of Cretaceous and Tertiary rock 
many eruptives, mostly basic with their tuffs: a small and a large granodiorite 
massif lie between, at Abusta and Selagur respectively. The stratification is 
very complicated owing to vigorous tectonic forces. It is a rift separating the 
clods of the north (Lazistan) from the folds of the south. Along the Coruh 
several terraces are to be observed, the third being particularly well defined. 
The river left it after having accumulated plenty of boulders, when an intensive 
and uneven raising of the district gave new life to its powers of erosion. 

The farther downstream one goes, the greater is the increase in temperature, 
the volume of rainfall, and the maritime nature of the climate. The country 
becomes also more wooded and the barley, which at first predominates, gives 
place to maize. Miserable traffic conditions are a great hindrance to the 
economic development of the region. 


2. Selagur—East Pontic Ridge 


This region is composed of granodiorite, covered over in the north and south 
by basic eruptives. The contact border zone of the massif forms the Pontic 
Ridge. The valleys, deeply and sharply cut, are scantily wooded on their 
slopes. The East Pontic Ridge shows traces of a diluvial transformation from 
2700 m. upwards. That the diluvial snow-line here lies so much above that 
of the Caucasus with its equal climatic conditions, can only be explained by a 
raising of our district. The surprising freshness of the moraines and their 
position indicate only one subjection to the activities of the last ice-age, con- 
trasting to three in the Caucasus. 

The passes over the East Pontus are difficult and only open for three months, 
and hence the traffic of the hinterland is compelled to take the long route via 
the always practicable Zigana Pass for the greater part of the year. The ridge 
is a distinct climatic shed limiting the humid Lazistan. 
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THE OCCIDENTE OF ECUADOR: A JOURNEY FROM 
QUITO TO THE PACIFIC: 


GEORGE SHEPPARD, D.sc., PH.D., F.G.S. 


PART from the almost unknown and as yet little explored Oriente, or 

eastern region of the great Andes of Ecuador, where the headwaters of 
many famous rivers take their origin, there still remain several vast areas, 
inhabited only by remnants of Indian tribes, which are but rarely trodden by 
the foot of the stranger. 

The following description is of one of these lesser-known parts of the 
country to the west of the Cordillera, which was recently traversed by the 
writer from Quito, through Santo Domingo de los Colorados, to the Pacific 
Coast. To the north-west of this belt, practically a never-ending wilderness 
of virgin tropical forest, the northerly flowing waterways which enter the 
ocean near the seaport of Esmeraldas are more travelled and better known, 
and Pizarro himself, when he made his first attempt to conquer the Inca in the 
early part of the sixteenth century, was probably familiar with the same 
natural highways. To the south of Santo Domingo we have the immense 
region drained by the numerous tributaries of the Guayas river system, the 
low-lying lands through which these rivers flow supporting, in normal times, 
a fairly prosperous race of agriculturalists, who float their produce such as 
cocoa, coffee, rubber, sugar, tobacco, and fruits of all kinds down to Guayaquil, 
the chief port of Ecuador, where they are marketed and thence exported to 
other countries. 

Advance information about this particular section of the country is difficult 
to obtain, and although nearly every one has heard of Santo Domingo de los 
Colorados, or knows some friend who has ideas regarding a silver mine of 
fabulous possibilities in the vicinity, it is almost impossible to secure data of 
a precise nature in respect to the terrain, the trails, or even as to the best means 
of travel. There is always a fascination about the geographical unknown, and 
to the Ecuadorian any part of his country which falls into this category is 
bound to contain untold natural riches, either in the form of minerals, or in 
similar gifts of a bountiful Nature. 

General L. T. Paz y Mifio however, Chief of the General Staff of the 
Ecuadorian Army, himself a topographer and geographer of considerable 
merit and ability, is always a friend of the traveller, and it was through his kind 
offices that I was able to arrange and to carry through the expedition described 
in this narrative. Choosing the part of the year in which we considered the 
climatic conditions would be most favourable (October-November) a start 
was accordingly arranged from Quito as our base on 19 October 1931. I was 
accompanied by Mr. F. P. C. Feilman, a.r.S.M. 

The ancient settlement of Santo Domingo de los Colorados is indicated on 
the famous map of Don Pedro Maldonado, published in the year 1750; ? yet 
curiously enough it is omitted from the semi-official map of Don Francisco 
Requena which appeared nearly thirty years later, viz. in 1779. Probably the 

' Published by permission of the Anglo-Ecuadorian Oilfields Ltd. 


2 Reproduced at end of ‘Travels amongst the Great Andes of the Equator,’ by 
Edward Whymper, 1892. 
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first reference in literature to this district occurs in the classical work entitled, 
‘A Voyage to South America, undertaken by Command of His Majesty the 
King of Spain,’ by Don George Juan and Don Antonio de Ulloa, London 

758. We read “In the year 1735 when Don Pedro Maldonado, being invested 
with the same powers as his predecessors, surpassed them in execution, and 
in 1741 laid open a direct communication betwixt Quito and the Rio de las 
Esmeraldas, and having verified his proceeding before the Audiences, and 
obtained their approbation, he returned to Spain to solicit the confirmation 
of his employment as Governor, and the rewards specified in the Contract.” 
Santo Domingo is mentioned in the above work as one of the “‘twenty towns” 
included in this zone (no doubt for commercial exploitation) between the 
Kingdom of Terra Firma and the Province of Quito. 

In Dr. Manuel Villavicencio’s ‘Geografia del Ecuador,’ 1853, he makes 
but passing reference to the region, but notes especially that “*. . . the roads 
etc. which serve to enter this place are bad and dangerous by reason of the 
rivers which traverse it and the bridges consisting of one pole only. On 
account of the dense vegetation one must travel on foot, and it takes eight days 
from Quito to Santo Domingo. The inhabitants of this region are called 
“Yumbos de los Colorados,’ as they paint their faces a red colour; and they 
export to the capital white wax, liquid rubber, red peppers, and various kinds 
of resin.” 

Although no direct evidence is available it is extremely probable that Santo 
Domingo was an Indian settlement long before it was occupied by the 
Spaniards. 

In Dr. T. Wolf’s book, ‘Geografia y Geologia del Ecuador,’ 1892, which 
is still the standard book of reference on these subjects, the author is meagre 
in his description of the Santo Domingo region, this being justified by his 
later explanation that he had never personally travelled through this part of 
western Ecuador. He refers however to the then proposed idea of a “‘trocha,” 
or railway survey, which the government of that time (probably sponsored by 
that indomitable pioneer of road construction in Ecuador, President Garcia 
Moreno) was interested in, the ultimate object being to connect Quito by 
railway to the Pacific seaboard, viz. at the port of Bahia de Caraques. The 
route for this map is roughly indicated on Wolf’s map of 1892, and was probably 
surveyed, but it was only during the last administration, z.e. of Dr. Isidro 
Ayora, that the government authorized financial assistance to the work of 
improving the existing trail, replacing the dilapidated wooden bridges by 
more permanent structures, and by connecting the capital and coast with a 
serviceable telephone line. Like his ambitious predecessor, Garcia Moreno, 
President Isidro Ayora will be always remembered for his unceasing efforts 
to improve the roads and other means of communication in his country which, 
as he realized, formed a fundamental approach or preliminary to national 
progress and enterprise. 

Strange as it may appear, it was not possible to arrange for the services of a 
guide in Quito who would undertake to travel with us for the whole of the 
distance from Quito to the coast, but we nevertheless had a promising start 
off in our first helper, a particularly active and competent “serrano”’ (dweller 
in the mountains), who was recommended by our friend General Paz y Mino. 
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After discussing the necessary preliminaries we arranged with our guide that 
he should provide the mules, and take us as far as Santo Domingo, a matter 
of three good days’ riding, after which we should have to make further arrange- 
ments in order to continue our journey westwards. The mules which are used 
over the trails of the Cordillera regions of Ecuador are excellent, being sure- 
footed and capable of long distances over difficult roads without undue effort. 
Good descriptions of these animals are found in the works by Whymper, 
Ulloa, Orton, and other explorers who were familiar with the Ecuadorian 
Andes. 

We finally left Quito at 4 a.m. by motor for Aloag, a small station on the 
Guayaquil and Quito Railway, about 30 miles south of the capital, where we 
had arranged to meet the guide with his transport. Aloag is one of those very 
picturesque mountain villages which are found scattered all over the great 
Chillo Valley near Quito, where the climate and general conditions are ideal 
for agriculture and stock raising on a large scale. The village has a colonial 
(Spanish) church and plaza, near the centre of which is one of the stone pyra- 
mids erected by De la Condamine during his measurement of the Arc de Péron 
for the Academy.! 

The inhabitants are typical serranos, or hill dwellers, the majority of whom 
are employees of the larger landowners, and live in the small, white-washed 
“adobe” cottages which are clustered around the plaza, or village green. 

Our idea was to travel as light as possible, and hence the equipment of our 
small party consisted of camp beds, etc., two or three suitcases, and a few 
pack-boxes of emergency provisions. A tent was not taken, as these are useless 
on forest trails, especially where mud and water are plentiful, and we hoped, 
at any rate, to be able to shelter in case of necessity at the home of some 
haciendero. 

Starting at 8 a.m., a party of five in all, with a complement of seven mules 
(four for riding and three for the impedimenta, one native boy walking the 
whole distance), we soon left Aloag to the east, and followed a good road which 
had been roughly graded for a motor truck, presumably as far as the house of 
a local farmer who had evidently modern ideas. The Ecuadorian muleteer is 
an excellent “‘packer,”’ to use a Canadian expression, he adjusts the packages 
on the animals with the absolute minimum of material or apparatus, and the 
respective loads rarely slip or cause trouble even during the negotiation of the 
most impossible trails. As a preliminary to placing a pack on a mule it is 
interesting to observe the invariable habit of throwing a kind of towel, or light 
cotton “poncho” over the beast’s eyes in order to blindfold it, as by such a 
procedure the chances of shying or kicking are eliminated. At any rate, the 
method is one of accepted practice in these parts and it undoubtedly serves a 
very useful purpose. 

The “‘paramos,”’ as the plains at high elevations are called, are situated well 
above the tree-line, and are in fact rolling steppes which are usually found near 
the foothills of the mountains. In appearance they are very similar to bleak 
and uncultivated moorlands, and indeed support a like vegetation. The 
variety of the many different plants, and the beauty of the general paramo 


* De la Condamine, ‘Mesure des trois premiers degrés de meridien,’ Paris, 1751; 
J. B. Menten, ‘Relacion sobre la expedition de los Academicos franceses,’ 1875. 
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vegetation are unparalleled, and this zone would furnish an ideal collecting 
ground for the botanist interested in a high-altitude flora. 

The primitive road, which occasionally resolved itself into a rock-strewn 
trail, crossed the lowest part of the divide between the volcanic peaks Corazon 
and Atacazo which, according to Wolf, have elevations of 4816 and 4539 metres 
respectively. Aloag itself is about 2900 metres above sea-level, and although 
we did not take exact observations it is possible that the highest part of the 
paramo at the divide is about 3400 metres. 

At the time of our visit it was impossible to obtain a clear view of Atacazo 
by reason of the heavy clouds which covered the summit. Corazon however, 
with its snow-capped peak, was visible for several hours, and formed a pleasing 
background to the river valley along which we travelled for several days. 
Occasionally the winding trail of the paramo, as is customary in volcanic 
terrain of this nature, had to make great detours in order to avoid the deep 
chasms which scoured the slopes of the volcanic cone at intervals, and many 
times we approached very closely the immediate slopes or faldas of the actual 
cone, with great screes of volcanic agglomerate and alternating lava flows. 

Beyond the divide the trail gradually descends, and winds through the most 
beautiful and fascinating country it has ever been my good fortune to see 
during many years’ residence in Ecuador. The geology is fascinating, the 
topography in places is mystifying, and the succession of plant forms and 
associations, from the treeless paramo to the lower tropical levels of the western 
Cordillera, is amazingly beautiful. 

This can be the further appreciated when it is realized that in a distance of 
approximately 45 kilometres, including the wide detours, namely from Aloag 
to Tandapi, the elevation is reduced from 3400 metres to 1448 metres. In a 
general way the road follows the valley of the Rio Pilaton, and as far as Tandapi 
at least three modern bridges replace the “‘single-pole” type which were so 
unfavourably commented upon by Dr. Villavicencio in his book of 1857. 
The valley, though flanked by high mountain ranges on either side, is in the 
nature of a steep gorge or ravine. The stream has cut through the lavas and 
agglomerates to a considerable depth. Occasionally the walls of basalt are 
500 feet high, where the river has undercut along the folia or joint planes of 
the lava (Fig. 1). Cascades fall from the hanging valleys of the tributaries, of 
which the Chorrera de Napa is shown (Fig. 2). 

The country here is sparsely populated, but it must have great agricultural 
possibilities, as there is ample pasturage and water for cattle, a rich and fertile 
soil, and a good climate. Towards the lower country near Santo Domingo de 
los Colorados (600 metres) dense forest clothes both sides of the wide valley, 
but in clearings sugar is cultivated abundantly with little effort. Cocoa and 
rubber trees are plentiful but neglected, possibly owing to the general depres- 
sion in the world’s markets at the present time; and they lack the attention of 
the agriculturalist. Beside harder timber there is an abundance of the Balsa 
(Ochroma piscatoria), which is lighter than cork. It has always been commonly 
used for rafts, etc.—the Caras were supposed to have used balsa rafts during 
their coastal depredations—and there is now a great and growing demand for 
this type of wood for insulation. Many thousands of board feet are now ex- 
ported from Ecuador. 
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The typical homestead of the mountain dweller is provided with a low, 
thickly thatched roof, being an ample protection against the heavy rains, and 
the thick walls of the house are constructed of mud blocks, or ‘‘adobe.”” We 
found one farm in the valley of the Rio Pilaton between Aloag and Tandapi, 
the site being an excellent vantage point on a lateral spur of the mountains. 
The dense nature of the forest growth which flourishes along the slopes of 
the gorge can be appreciated by a study of the background of Fig. 3: the 
trees here are so close together as to render the district impenetrable. At 
Alluriquin (748 metres) the river has entrenched itself in a deep chasm, with 
almost perpendicular sides, in the compact blue lava, these flows being 
occasionally intercalated by tuffs and conglomerates. Near the bridge at this 
place series of pot-holes in the lava indicate the respective levels to which the 
river has deepened its channel. 

There is an abundance of sugar plantations in this region, both the elevation 
and the climate being almost perfect for the cultivation of this product on a 
large scale. In connection with the above, there is a considerable local industry 
developed at Alluriquin, as there is a crushing-mill for treating the cane, and 
a refinery for the manufacture of “‘aguardiente,” or crude rum, which is 
government controlled, and also for the preparation of “raspadura,” a primi- 
tive form of brown sugar. Every farm however has its own still and cane-mill, 
the latter apparatus being home-made out of hard timber. The extensive 
valley areas in the vicinity of Alluriquin appear to be of less altitude than those 
observed during the previous day’s journey, the vegetation however is more 
profuse and tropical—rubber trees being especially common—and the river 
itself, seen and heard from the higher parts of the trail, presents vistas of unfor- 
gettable magnificence (Figs. 3, 4, and 5). 

Near Santo Domingo however the road abandons the river valley for the 
first time, and after laboriously climbing the steep western slope we eventually 
arrived ona plain, or mesa, which is monotonously flat though intersected by 
numerous stream courses, compared with the uphill and downdale country 
we had travelled over since leaving Quito. The great plain which starts near 
the Rio ‘Toachi—the Rio Pilaton seems to change its name here—and con- 
tinues practically as far as the Pacific coast, supports a dense and tropical 
forest growth almost to the outskirts of the town of Chone. It is impossible 
to leave the main trail however by reason of the vegetation, and in places the 
sky is completely hidden by the thick, high overgrowth. All kinds of trees of 
a tropical nature are represented and include balsa, rubber, cocoa, bananas, 
oranges, sugar, etc., and indeed in this zone occurs the most profuse growth 
that the author has seen in Ecuador. Wild pigs are plentiful, scurrying about 
the undergrowth in large numbers, and appear to subsist largely upon the 
nut-like fruits of certain palm trees, e.g. the Royal Palm (Cocos butryacea) and 
the Pambil (Jriartea sp.). The majority of these plant forms were described 
by Richard Spruce, who spent many years in the highlands of Ecuador 
(1849-1860).' 

‘Tigers (jaguar) and puma are reported to be fairly numerous, in addition to 
such forest-loving animals as the sloth, and several species of monkeys. 

The village of Santo Domingo de los Colorados is situated in a spacious 


' Richard Spruce, Journal of the Linnean Society, vol. 40. 
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clearing in the forest, and the traveller arrives at the place with surprising 
suddenness after journeying for so many hours in the half light of a tropical 
jungle. The settlement is arranged roughly in a quadrangular form, the houses 
being well constructed of split cane and local lumber, each being raised well 
above the ground by high “‘stilts,” or supports. They have ample thatched 
roofs as a protection against the heavy rains and mists which are very prevalent. 
A large plaza occupies the central part of the quadrangle. 

We were officially welcomed by the Jefe Politico, or mayor of the town, who 
kindly placed a large room in the Casa Municipal at our disposal and made 
arrangements for our meals to be taken at a nearby house. Unfortunately we 
had to dispense with the services of our first guide who was acquainted with 
the trail from Aloag to Santo Domingo, but no farther. Good fortune favoured 
us however and by a stroke of luck we heard of an itinerant trader who was to 
return on the morrow into the district we intended to pass through, and we 
accordingly arranged with him to take us over the second stage of our journey, 
namely as far as Palmar, where we should have to use canoes for two days, as 
the trail overland was non-existent owing to bad weather and neglect. At this 
point however it is essential to give a brief description of the Colorado, or 
Red, Indians who inhabit only this region of Ecuador (Fig. 6). 

According to our informant the tribe of the Colorados has an aggregate of 
possibly three hundred members, and it is the present-day remnant of a great 
population which once held sway over this vast forest region of the country. 
They dress in a most primitive fashion, as both sexes wear the minimum of 
clothing, yet they are fond of personal adornment such as large silver bracelets, 
strings of ornate beads, anklets, etc., and hair ornaments. The most striking 
feature however is their colour, a vivid brick red which is entirely artificial and 
is induced by the application of the juice of the Achiote plant (Bixa orellana) 
over the whole of their bodies. Even the hair is treated with this highly coloured 
substance, and is also arranged in an unusual manner. The teeth are stained 
black with some other vegetable pigment, and both the face and torso are not 
infrequently marked in a fantastic manner by streaks of this black material, 
the “‘tattoo”’ effect being most effective and, at first sight, alarming. 

Their speech is probably a form of Quechua,' they have no idea of money 
values, and appear to spend the most of their lives as small agriculturalists or 
in hunting; they specialize in pig-breeding. The Colorado Indians are quite 
harmless and rarely wander very far away from their centre at Santo Domingo, 
where they barter their produce for flour or gunpowder. According to our 
friend the Jefe Politico the Indians in his jurisdiction are very law-abiding 
and rarely cause trouble either to the authorities or to the Spanish-speaking 
Ecuadorians of the district. 

A long and tiresome day followed from Santo Domingo to Suma, the apology 
for a road being inundated for most of the way, the trees dripping continually 
with moisture, and the general conditions execrable for travelling. Here, for 
the first time, the author experienced one of the idiosyncracies, or accomplish- 
ments, of the Ecuadorian mule, a habit which was mentioned nearly two 
hundred years ago by Ulloa in his narrative. The present writer finds it 


t Otto von Buchwald, ‘Vocabular der Colorados von Ecuador.’ Verhandlungen der 
Berliner Gesellschaft fiir Anthropologie, 1908. 
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difficult to improve upon the following description, and hence makes no 
apology for transcribing. 

““The mules themselves are sensible of the caution requisite in these descents, 
for coming to the top of an eminence, they stop, and having placed their fore 
feet close together, as in a posture of stopping themselves, they also put their 
hinder feet together, but a little forwards, as if going to lie down. In this 
attitude, having as it were taken a survey of the road, they slide down with the 
swiftness of a meteor. All the rider has to do is to keep himself fast in the 
saddle without checking his beast, for the least motion is sufficient to disorder 
the equilibrium of the mule, in which case they both unavoidably perish.” 

Leaving the settlement of Suma, progress became more difficult, and it 
was almost impossible for the animals to pick their way through the under- 
growth. Many detours had to be made on account of fallen timber, and at 
times the mud-filled holes and natural drainage channels became formidable 
obstacles. We spent the night finally at a small house called Puerto Palmar 
(so named as it was a “port” by the side of a river), and arranged for canoes and 
men to take us for two days along the stream before travelling overland once 
again. For the most part these days spent in the dug-out canoes were devoid 
of interest, the long stretches of river with tropical growth down to the water’s 
edge being monotonous in their repetition. The natives however, in addition 
to being most efficient canoemen, were experts at spearing fish, one par- 
ticularly interesting form being a Siluroid, a black sucker fish with a hard 
carapace and lateral fins which reminded one at once of the illustrations seen 
in Hugh Miller’s book on the Old Red Sandstone. This type of fish was 
recorded by Whymper during his travels in the Ecuadorian Andes, and the 
specimens we saw were no doubt of the same order as those figured and 
described in the Appendix to his book (“Travels amongst the Great Andes of 
the Equator,’ 1891), by Mr. F. Day, as Cyclopium cyclopum Humboldt. 
Leaving the river we had little difficulty in securing the services of a new guide 
with his complement of mules in order to complete the final stages of our 

journey as far as Chone. This took three hard days in the saddle, the last two 
occupied slightly over twelve hours each day over poor trails which apparently 
followed a natural divide between the two principal river systems, viz the 
Esmeraldas and the Guayas. 


Topography and Climate 


The region included between Quito and the Pacific Coast can be divided 
into three physiographical units: (1) the Western Cordillera, including the 
Paramos; (2) the Central Plain in the vicinity of Santo Domingo de los 
Colorados ; (3) the Coast Belt proper, or “Littoral.” 

The Western Cordillera—From Aloag to within a few miles of Santo 
Domingo the road traverses volcanic terrain entirely. ‘The principal volcanoes, 
now extinct, are known as the Cerros Corazon and Atacazo, the larger, 
Corazon (4816 metres) being snow-capped for the greater part of the year. 
As referred to previously, evidences of the successive eruptions of the latter 
volcano are seen in the sections along the trail where deposits of lapillae and 
ash are interlaminated by soil surfaces. The vegetation which grows on 
volcanic material causes the formation of a black, humic soil or earth, the 
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thickness of which depends upon the length of time the growth has been in 
operation. The fact that the black earth zones, often 2 or 3 feet in thickness, 
occur interbedded between considerable developments of cream-coloured 
ash, etc., indicates that the eruptions of the volcano were periodic, and took 
place after approximately the same time interval. The mountain slopes in 
the neighbourhood of Corazon consist of enormous screes of ejected volcanic 
material, such as isolated masses of scoriae, agglomerate, mud flows, lava and 
ash, the lava streams being of an andesitic type.' 

Farther to the west the lavas are seen to alternate with colossal beds of con- 
glomerate, and in several instances the river—the Rio Pilaton—has undercut 
the main lava stream in such a way that huge sloping cliffs of andesite have 
been formed along the principal planes of foliation of the rock. In one instance 
(Fig. 1) a sheer cliff of about 500 feet has been occasioned by the falling of the 
respective sheets of lava at a rate probably coincident with the deepening of 
the river gorge. Hanging valleys have been also formed by these volcanic 
formations, one example, the Chorrera de Napa, being nearly 200 feet in 
height (Fig. 2). Other volcanic cones, such as Atacazo and Napa, are found 
also in this region and have undoubtedly added considerably to the ejected 
material noted previously in connection with Corazon. 

From Aloag to Santo Domingo de los Colorados no sedimentary rocks of 
any kind were observed, and it is believed that the whole of this zone consists 
of gigantic accumulations of volcanic debris, with lava streams, possibly 
dykes, and ejectamenta, which appear to have been erupted in a comparatively 
short time but nevertheless contributed largely to the characteristic topography 
of the western Cordillera in this part of the country. In the few places where it 
was possible to take direct observations the lava flows were seen to be generally 
foliated towards the west, a fact which suggests that the lavas from the respec- 
tive cones were directed towards the low-lying plain of Santo Domingo. 

The Central Plain ——About 5 kilometres east of Santo Domingo the trail 
leaves the main gorge which it has been following for the last 30 kilometres or 
so, and takes a westerly direction, the valley of the Rio Toachi being left to 
the east. The topography at once changes above the valley slope, and instead 
of the dissected and mountainous terrain which had been traversed ever since 
leaving Aloag, the surface assumes the nature of an undulating plain, or mesa. 
Occasional shallow valleys, or guebradas, are found at intervals, although in a 
general way the highway follows a narrow divide of land which separates the 
two river systems of the Esmeraldas (north) and the Guayas (south). The 
tropical vegetation is most profuse in the vicinity of Santo Domingo, and 
impenetrable forests exist which contain an abundance of rubber, balsa, and 
cocoa (Fig. 3). 

At this time of the year, the dry season, the climate is intensely humid and 
there is practically no wind. Thick ground mists are prevalent especially 
during the early hours of the day, and these rarely disappear until about noon. 
According to the inhabitants of this sparsely populated section of the country 
the rainy season proper starts about December and continues for at least six 
months incessantly. In these conditions it is practically impossible to use 


t Edward Whymper, ‘Travels amongst the Great Andes of the Equator.’ Supple- 
mentary Appendix, 1891, p. 142. 
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even mules for travelling, the trails becoming impassable in a very short time. 
The land surface is monotonously level from Santo Domingo to Suma, though 
it is possible that a slight fall in elevation occurs towards the west. The valleys 
in this region reveal exposures of volcanic boulders in their deeper sections, 
though in almost every case these boulder beds are superimposed by a light 
brown, sandy soil, which is probably derived from deposits of late ‘Tertiary 
age. 

From the small settlement of Suma the trail finally led to a hacienda by the 
name of Palmar, and from this place direction was taken to the Rio Suma 
(Puerto Palmar) where canoes had to be engaged. The topography of the 
country is more varied from Suma to Palmar, as the surface, consisting of 
loose brown sediments, is dissected by the river systems of the Suma and the 
Quininde. Low hill ranges are also found in the vicinity of Palmar. Near the 
latter settlement the geological sections exposed along the river consist of 
horizontal strata of a soft brown sandstone which passes upwards to a light 
brown earth of great fertility. From the lithological similarity to the known 
Tertiary formations of the provinces of Manabi and Guayas the above deposit 
may be an upper facies of the same sedimentation. 

The river journeys down the Suma and up the Quininde added but little to 
our knowledge of the country beyond the fact that occasional sections were 
seen in the sandstone referred to previously. Several specimens of this rock 
contained broken casts of possibly marine or estuarine shells, though owing 
to their condition it was impossible to collect good specimens for the purposes 
of identification. 

At the hacienda known as La Rosada, where the journey by canoe came to 
an end, the valley of the river is fairly steep and assumes a V-shaped section. 
In every case the outcrops of sandstone are horizontal, and occasionally 
include boulder beds of rolled igneous rocks. From La Rosada to the village 
of La Clemencia the trail follows a divide for a considerable distance; it then 
descends a small valley which it follows for about 10 kilometres. For the 
first time since leaving the Cordillera the vegetation near Eloy Alfaro became 
less dense, and approached more the nature of the growth near the Cordilleras 
de Colonche farther to the south. The small town, or pueblo, is situated on a 
stream known as the Rio Jama, along which exposures of horizontal upper 
Tertiary sandstones were observed. 

The Coast-Belt, or ‘‘Littoral.’”,—The general topographical aspect of the 
country changes once again within about ro kilometres of Chone, and although 
no levels were taken it is apparent that the land surface here is not more than a 
few hundred metres above the sea. The undulating plain, or pampa, is par- 
tially replaced by a system of low hills, or isolated ranges of hills, which rise 
out of the extensive low-lying or level stretches of country, and which give the 
impression of being ancient basins originating in the form of shallow lagoons. 
The large natural depression which is now occupied by the estuary of the Rio 
Chone at Bahia de Caraques was undoubtedly deltaic in habit, and the ocean 
had possibly a much greater inland extension than is the case at the present 
time. As a consequence of the regional uplift which affected most of the 
coastbelt of the western part of South America in post-Quaternary times, these 
deltaic ramifications in the drainage either became tidal or were converted com- 
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pletely into dry land, the result being the unusual aspect of the topography 
between Chone and Bahia de Caraques. 

The physiographical features which are found in the coastal zone between 
Chone and Manta need but little description. The road, which can be used 
during the dry season by motors, passes through Bachillero, Tosagua, Roca- 
fuerte, and Portoviejo, and the country is very similar topographically to that 
of the Santa Elena region farther to the south. Low hills and irregular escarp- 
ments are alternated by low-lying basins, and it is obvious that most of the 
Bahia region has been formed by an uplift of the large delta system, as tablazo 
(Quaternary) reaches of gravel and shells are found at considerable distances 
inland. The principal rivers, the Rio Chone and others, are meandering and 
shallow, and the surrounding district is covered with vegetation dense enough 
to obscure the geological formations. Extensive pampas, which support the 
cultivation of sugar, rice, and general pasturage, are a feature of this littoral 
region. 


Geology 


The different geological formations which occur in the region between the 
western Cordillera of the Andes and the Pacific are distributed in the same 
topographical zones which have been referred to in the foregoing account. 
They are: (1) the volcanic belt of the Andes ; (2) the upper Tertiary tract of the 
Central Plain ; and (3) the middle and lower Tertiary formations of the littoral. 

Although it is certain that the greater part of the volcanic rocks found in the 
western Andes of Ecuador were ejected during recent times it is also equally 
certain that several of these centres of vulcanism are of greater geological 
antiquity ; and it has been proved in connection with the Cuenca basin farther 
south and the Tertiary formations found in the provinces of Manabi and 
Guayas, that contemporaneous volcanic activity took place during the deposi- 
tion of these sedimentary formations. Hence it is possible that before the 
close of the Tertiary Period a land ridge existed in the region which corresponds 
very closely to the present western range of the Andes. This land ridge formed 
the coast-line during the deposition of the upper Tertiary sediments, and hence 
may have been the western boundary of continental Ecuador during the 
greater part of the Tertiary Period. Older Tertiaries, possibly the Eocene, 
are found beneath the upper formations in the Chone and Tosagua districts, 
and they have been recognized near Portoviejo, Manta, and the Santa Elena 
peninsula. The presence of rolled boulders and pebbles actually in the upper 
Tertiary strata, 7.e. near Santo Domingo, seems to indicate the shore facies of 
this deposit near a land ridge of volcanic origin. The upper Tertiary formations 
found in the whole of the zone indicated on the map, viz. from the Rio Toachi 
almost to Chone, are practically horizontal, a fact which testifies to the relative 
tectonic stability of the region west of the Andes in Ecuador since the close 
of the Oligocene. 


THE YABLONOVI AND STANOVOI RANGES IN THE 
LIGHT OF NEW DATA 


PROFESSOR V. A. OBRUCHEV, Hon. Member R.G:S. 


OST relief maps of Siberia show a sinuous divide, marked Stanovoi 

or Yablonovi Mountains, separating the Arctic and Pacific drainage 
basins from Mongolia to the Bering Sea. Recent explorations have proved 
that the two ranges are independent, both orographically and structurally. 
The name Yablonovi, which was first applied by the Cossack invaders in the 
seventeenth century to the Baikal-Nerchinsk watershed, comes from a 
Buriat name for the pass between the Khilok and Chita valleys—Yablenny 
Daba. Gmelin derives it from a word for boulders, while Fisher suggests a 
connection with the Russian word yabloni (app!c trees); it was this latter 
derivation which led Georgi to call the range the Apfelgebirge. Unfor- 
tunately however no apples are known in the district, and the detritus is all 
angular. 

The name Stanovoi (prominent) is also due to the Cossacks and was first 
used in the Aldan sector, where the range conspicuously overtops the others. 
Later its use was extended to the entire divide, the term being linked with 
Yablonovi to designate the whole area between the Nercha river system up 
to the Kolima and Anadir region. (See folding map at the end of the Fournal.) 

Leaving out all former descriptions of this watershed, which are scanty and 
often incorrect, we must mention that it was the geologist Middendorf who 
first saw the Stanovoi-Yablonovi range on his journey in this region. He 
already distinguished the two ranges, and traced the Yablonovi N.E. as far 
as the upper parts of tributaries of Lake Baikal. He considered the Stanovoi 
range to be its continuation to the upper course of the Selemdja and Bureya 
rivers, stating also that it was a mistake to use these two denominations for 
the whole distance of the watershed between the oceans. He divided the 
Stanovoi range into two parts—the western or Olekminski, and the eastern, 
or Zeiski ranges. Middendorf, according to Erman, called the continuation 
of the Stanovoi range along the coast of the Okhotsk Sea the Aldanski range. 

In 1875, on the basis of the existing hypsometrical data, Kropotkin, in his 
orographical map of Eastern Siberia, traced the Yablonovi range in the 
shape of a ledge between the higher and lower plateaux in a straight line from 
S.W. to N.E., beginning from Mongolia, past Urga and Chita across the 
Olekma river at its turning northward and up to the Timptom river. That 
part of the Stanovoi range which is on the western coast of the Okhotsk Sea 
he considered to be the immediate continuation of the Great Khingan which 
he traced in the shape of a ledge between the lower plateau and the south- 
eastern elevations, from Mongolia across the Amur river, along the Zeya 
river system as far as the Uda river. The other part of the Stanovoi range he 
traced as an insignificant watershed between the Aldan river system and the 
upper Zeya and Uda on the lower plateau. Thus he altogether separated the 
Yablonovi range from the Stanovoi. Thirty years later, in an English paper on 
the orography of Asia, he reproduced the same map with slight alterations; 
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but the Yablonovi range was again traced there in the shape of a ledge between 
the higher and lower plateaus from Urga to the Timptom river, the Stanovoi-— 
Djugjur as a continuation of the Great Khingan and as a ledge of the lower 
plateau. He removed the inscription “‘Stanovoi range,’ which was printed 
on the Russian map along the watershed between the upper Zeya and the 
Aldan rivers, so that this watershed was not orographically shown at all, 7.e. 
the western part of the range was simply eliminated. 

In 1895-08 the works of the Transbaikalian Mining Expedition proved that 
the Yablonovi range in its southern part does not follow the rivers Ingoda and 
Chikoi into the Kentei range and that in the north it also ceases to represent 
the main watershed stretching between the rivers Vitim and Karenga. The 
investigations of Voznessenski and Makerov (1908-13) in the region of the 
watershed between the rivers of Olekma and Shilka proved that it is com- 
posed of a series of short mountain chains joined by lower saddles, and that 
the orographically independent Stanovoi range representing the main water- 
shed does not exist here, but that this complex is separated from the main 
watershed between the systems of the Aldan and Zeya rivers by a considerable 
interruption. 

Berg and Tanfiliev correctly distinguished the Yablonovi from the Stanovoi 
range, but they made a mistake in confining the latter by the latitudinal part 
from the Olekma to the Uda rivers; its continuation along the Okhotsk Sea 
they described as the Aldanski range, while the Kolimski and Anadirski 
ranges they annexed, following Suess, to the arc of the Verkhoyanski range, 
which proved to be erroneous. The present paper summarizes the new data 
about both these ranges. 

The Yablonovi range forms the continental divide in its middle part from 
the upper course of the Chita river to the junction of the Khilkoson and 
Arei rivers. Its N.E. part from the sources of the Chita to its northern 
termination lies within the Lena system. In its S.W. part, after passing to 
the left bank of the Khilkoson, it becomes the watershed between the Khilok 
and Chikoi rivers, tributaries to the Selenga. The range is therefore already 
in the system of Lake Baikal, where it bears the name of the Malkhanski 
range, and disappears on the right bank of the Chikoi river, where this river 
turns to W. and N.W. 

The formerly supposed continuation and termination of the Yablonovi 
range S. from lat. 51° N. down to the Mongolian frontier, as the main 
watershed between the upper parts of the Ingoda and the Chikoi rivers, has 
been refuted by A. P. Gerassimov, who travelled from the Ingoda to the 
Chikoi river along the valley of the Ergei, the source of which closely adjoins 
the valley of the Ingoda river, without coming across any range. Likewise the 
Arei river, the right tributary of the Khilkoson river, takes its beginning 
from Lake Areiski, which is separated from the short left tributaries of the 
Ingoda river by an insignificant watershed. In the interval between the upper 
currents of the Chikoiand the Ingoda rivers he found, instead of one meridional 
range forming the continuation of the Yablonovi range, several nearly lati- 
tudinal ranges, representing the western continuation of the ranges of Eastern 
' 'Transbaikalia, namely the Cherski, Daurski, and Borstshevochni ranges. The 
first two are cut by the Ingoda and the Chikoi rivers in gorges, and the third 
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separates the basins of these two rivers from the Onon basin on the south. 
This has been confirmed also by later investigations. 

The south-western part of the Yablonovi, the Malkhanski range, according 
to my investigations in 1896-98, reaches 300 km. in length and 55-107 km. 
in width ; the western part of the range for a distance of about go km. consists 
of three chains—Bichurski, Tamirski, and Kudarinski, separated by river 
valleys falling into the Khilok or the Chikoi rivers, or by ramifications of these 
valleys, and joined in parts by more or less wide saddles ; towards the western 
end all three chains become lower and split up into smaller chains displaying 
the row of rounded hillocks. A little further east, at the upper current of the 
river Booi, all three chains join into one continuous mass with one main 
watershed, near the Chikoi river. Later the two chains reappear, separated 
at first by the valley of the Ungo river and then by the valley of the upper 
current of the Khilkoson; the northern chain stretches as far as the northward 
bend of the Khilkoson, but the southern one continues for 40 km. E. along 
the left bank of the Arei and disappears at the left bank of the Ingoda, 
between the sources of the Arei and Ergei. The shape of the ridge on its 
whole extension is flat with a few small peaks and flat saddlebacks; the 
western chains are more rugged as they approach the Chikoi river. Heights 
do not exceed 1400-1500 m. The general strike of the Malkhanski range is 
W.S.W.-E.N.E. 

The middle part of the Yablonovi range, from the Khilkoson to the upper 
parts of the Chita, stretches at first in the same direction, but later turns N.E.; 
it is also about 300 km. long and about 80 km. wide in the west ; about 60 km. 
in the north. Here, as in other parts, the range is not everywhere composed 
of one chain; in the west there are two distinct chains—the main chain forming 
the watershed between the Khilok and the Ingoda rivers, and the northern 
or Tsagan—Obon range between the Khilok and Gareka rivers. From the 
source of the Gareka to the upper parts of the Mongoi the range consists of 
one chain; then another chain appears, the Kolodnitski range, which joins 
the main one at the upper course of the Ushmukan river. 

It is only in sections of its middle part that the Yablonovi range takes the 
shape of a step between the higher and lower plateaux, as described by 
Kropotkin. It acquires this aspect in the region of the upper parts of the 
Khilok river, and near the lakes of the Mongoi river system. Here the range 
closely adjoins the southern end of the Vitimski plateau and from here it 
looks like a series of low mountain peaks, exceeding the absolute height of the 
plateau only by 100-200 m., as can be seen on the profiles drawn by A. P. 
Gerassimov, while above the valleys of the southern end the crossings reach 
400-500 m. To the north and east no such sharp difference in the absolute 
heights of both bases can be observed and the range is well outlined from 
the northern aspect. Generally it has the same massive flat shape as the 
Malkhanski range and reaches 1100-1200 m. of absolute height, rising to 
1650 m. only at the Big-Saranakan summit. 

The northern part of the Yablonovi range, from the upper course of the 
Chita to the mouth of the Karenga river, has not yet been investigated. A. P. 
Gerassimov in 1898 traversed only its southern part from the Chochoi river, 
the tributary of the Uemarchon river, but did not mention the general aspect 
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of the range, stating only that the absolute height of the crossing was 
1155 m. 

Bagratuni in 1913 traversed nearly the whole valley of the Karenga and 
crossed the northern end of this part of the range. He says that the range here 
has the appearance of a low massive chain of hillocks, then as the river deepens 
it becomes more sharply outlined with separate summits. From the Ithikit 
to the Omutnaya rivers it forms a steeper slope to the valley. The ridge 
maintains these sharp outlines, sometimes with rugged summits, as far as the 
Marekta river, 18-20 km. from the Karenga. Lower down the valley of the 
Karenga becomes an impassable gorge. The height of the summit, Middle 
Saranakan, is 1613 m., and that of the summits on the watershed Marekta— 
Bireya 1408 m. 

Lower down, to judge from the impassability of its gorge, the Karenga 
probably cuts the Yablonovi range, and in this case it stretches on to the 
basins of the Olekma and Vitim rivers, as traced by Tanfiliev. In 1929 it was 
traversed by K. S. Bobin on his way from the Olekma to the Kalarski gold- 
bearing region. He says that it is the most conspicuous range and the highest 
of five latitudinal ranges at the upper parts of the Olekma; it reaches 1700 m. 
in height and represents a row of smoothed dome-like hillocks with 
flat, often swampy summits, joined by small saddles. Not far from the 
Olekmo—Kalarski watershed it is probably divided into several ramifications 
(Dirindinski ridges) descending into the valley of the Olekma. The range 
forms an arc, the convex part of which is orientated S.E.; in its middle part, 
near the Vitimski plateau, it is in the shape of a step, but otherwise remains 
two-sided, rising rather high above the valleys which surround it on the 
N.W. as well as the S.E. The massive, flat, rounded shape of the summits is 
characteristic ; along the watershed there seem to be only a few higher summits 
rising above others, but the branches appear to be more disjointed and form 
in places steep slopes of the transversal valleys and in some places on the banks 
of longitudinal valleys bordering the ridge. As already mentioned, the ridge 
consists of two or even three chains divided by secondary longitudinal valleys. 
The absolute height does not probably exceed anywhere 1700 m., and often 
falls to 1300-1400 m. In the middle part, where the ridge has the shape of 
a step, it falls even to 1000-1200 m. 

The geological structure of the Yablonovi range, as far as it is known, is 
complicated ; it is composed of massive foliated crystalline and metamorphic 
rocks, probably pre-Cambrian. Among the massive rocks those predominant 
are granites, which often pass into orthogneiss, less often into syenites, grano- 
diorites, diorites, and gabbro; effusive rocks are mostly developed at the out- 
skirts of the range and in the three chains at the western end they are repre- 
sented by different porphyries, porphyrites, and melaphyres with their tuffs 
and breccia, along the outskirts of the range; basalts are developed especially 
in the Khilok river valley and partly in the valley of the Chikoi and Karenga 
rivers. Among dike-rocks there occur aplites, pegmatites, granito-porphyries, 
diabases, porphyries, porphyrites, and in some places basalts. 

Crystalline schists are represented by ortho, meta- and paragneiss, chloritic 
schists, amphibolites, in places limestones, quartzites, and metamorphosed 
rocks, phyllites, hornstone, knotted and stained schists, generally developed 
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much less than crystalline schists and probably belonging to the proterozoic 
series. Conglomerates and quartz schists observed in some places at the out- 
skirts of the range may be probably referred to the Palaeozoic. Mesozoic 
deposits have not been observed within the region of the range, but they occur 
in the surrounding valleys of the Khilok river in the north, and of the Chikoi, 
Ingoda, and Chita in the south. They are represented by Jurassic conglome- 
rates, sandstones, and clays with coal-beds, dissected and overlapped in 
places by basaltic rocks. Quaternary deposits, except the recent deluvium, 
eluvium, and alluvium, occur in the shape of more ancient lake deposits on 
the railway where it crosses the Yablonovi range. 

With regard to tectonics, the range presents a faulted two-sided horst and 
is not folded, which is confirmed by the fact that the strike of the crystalline 
and metamorphic schists does not everywhere coincide with the direction of 
the range, but crosses it at a more or less sharp angle (in the middle part it is 
N.N.W., while the strike of the range is N.E.). On the other hand, the fact 
that the range is surrounded on both sides by outcrops of effusive rocks of 
Palaeo- and Mesozoic Age (partly Tertiary and post-Tertiary) proves the 
existence of some big ruptures through which the magma found its outlet 
to the surface. (See Folding Map at the end of the Fournal.) 

The doubling of the range in some places and its division into three chains 
in the western end are probably also explained by ruptures, i.e. that the range 
represents in places not one but two or three horsts, divided by secondary 
troughs of smaller width than the trough of the Khilok river which surrounds 
it in the north, and of the Chikoi, Ingoda, Chita, and Karenga rivers in the 
south. The step-like character of the middle part of the Yablonovi is not due 
to the fact that the two-sided horst passes here into one-sided, but rather to 
the valley of the upper Khilok river having not yet penetrated deep enough 
into the series of Jurassic deposits which have filled this trough throughout. 
These deposits were afterwards cut and washed away by the river in its middle 
current, but were still preserved in its upper course, as can be seen by the out- 
crops of these sandstones at the bottom of this valley. Were this series taken 
away, the step-like character of the range would also disappear here. 

The Stanovoi range, according to the latest data, does not coincide with the 
former delineations north and south and does not form the main watershed 
between the oceans in these parts, but only in its middle region. 

The upland watershed between the upper parts of the Olekma system and 
the tributaries of the Shilka and Upper Amur is to be separated from the 
Stanovoi range, as it forms the continuation and termination of some mountain 
chains of Eastern Transbaikalia and must have a special name. I have named 
it the Olekminski Stanovtk. It stretches from E.N.E. to W.S.W., more than 
200 km. in width, and embraces not only the upper parts of the rivers of both 
slopes but the whole river valleys for a considerable distance. Voznessenski 
and Makerov found this mountain system composed of more than fifty-four 
comparatively short chains, either parallel to each other or replacing one 
another linkwise, sometimes even obliquely or transversely to the general 
trend. In the interspaces are the longitudinal valleys of the Upper Olekma, 
Tungir, Upper Nyukja and Tagama rivers and their tributaries (in the Olekma 
system), and many of the rivers composing the Shilka and Amur systems. ‘The 
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main watershed often passes from one chain to another along the swampy 
saddles dividing the wide longitudinal valleys into separate parts of different 
river-systems. All the chains are wide and massive, the N.W. slope being 
usually steeper and the 8.E. more flat; they often rise higher than the forest 
line, and are covered with talus of big blocks. In some places the flat-conical 
or rounded summits reach 1700 and even 2000 m. of absolute height; but 
the usual height is 1200-1500 m. 

These facts have been confirmed by Bobin’s later investigations in the 
Olekma system ; according to him, to this mountain system two chains on the 
left bank of the Olekma, running S.W. to N.E., also belong. The southern 
chain reaches 1600-1700 m., and is about 100 km. long; the northern chain 
increases in height to the S.W. and joins the massive peak at the upper parts 
or the Olekmo—Kalarski watershed, 7.e. at the supposed northern base of the 
Yablonovi range. 

This mountain system in its N.E. part is quite separated from the Stanovoi 
range; according to Makerov, the system ends in the Chernishev range 
(transversal at the upper parts of the Oldoi river), and in the E. and N.E. 
there stretches a large plateau at about 800-g00 m. of absolute height, 
strongly dissected by valleys of the tributaries of the Gilyui and Nyukja 
rivers. The watershed between the Gilyui and Nyukja rivers, i.e. between the 
oceans, is indistinguishable from the many low and wide ridges covering this 
area. Mitkevich—Volchasski confirmed these data; and even Usoltsev and 
Schwartz in the middle of the nineteenth century noted a separate ridge of 
peaks to the east of the Olongro river (the western source of the Gilyui) over 
an immense plain at about goo m. 

This low plateau is bordered on the north by a very high mountain range, 
with sharply outlined summits, snowclad on August 21 according to Schwartz. 
This range, which the guides told him was called Kerak, is in reality the 
Stanovoi range and is consequently separated from the above-described 
mountain system by the 100 km. of the plateau. Thus orographically the 
Stanovoi range is quite independent of the mountain system of the Olekminski 
Stanovik; nor can the latter be considered the southern end of the Stanovoi 
range, as Berg supposes, nor even a dam between the Stanovoi and Yablonovi 
ranges, according to Tanfilieff. It belongs to the mountain system of Eastern 
Transbaikalia, joining the Yablonovi range in the S.E. and tectonically 
connected with it, but not with the Stanovoi, as we shall see later. 

From the upper parts of the Okhota river to the gorge of the Olekma the 
Stanovoi describes an arc, similar to the Yablonovi, with its convex part 
orientated S.E. It encircles the large basin of the Aldan river, a tableland with 
separate mountain groups and chains, bordering this tableland in the same 
way as the Yablonovi borders the high plateau of Kropotkin and Cherski. 
The western part of this arc has a nearly latitudinal trend, the eastern stretches 
from S.W. to N.E. For this whole distance the Stanovoi range represents not 
a single mountain chain, but a double or triple one; the same combination of 
two or even three chains, as we have seen, has been observed in places on the 
Yablonovi range also, but here it is more fully pronounced. 

The western end of the Stanovoi was traversed by Schwartz in 1850 on his 
way from the Nyukja river system to Olekminsk, but he only mentions that it 
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is called Kerak by the Tungus. Podyakonov in 1897 saw from a distance a 
high range at the upper courses of the Aldan and Timptom rivers. Sverov in 
1912 travelled to the upper parts of the Aldan river and gave more particulars 
about this part of the Stanovoi watershed. It consists of three nearly parallel 
chains of peaks, the southern forming a watershed between the upper course 
of the Mogota river, tributary of the Gilyui, and the Timptom. The middle 
chain lies among different short tributaries of the Timptom river, but farther 
west it separates the upper parts of the Chulman river (a big left tributary of 
the Timptom) and the Aldan from the upper parts of the Lower Larba in the 
Olekma system. The northern chain stretches along the right bank of the 
upper part of the Aldan river. Between these chains the country is rather low, 
presenting separate river valleys which are sometimes very long, such as the 
valleys of the upper parts of the Aldan and Timptom rivers, sometimes short 
and divided by saddles joining the chains. The southern slopes of the chains 
are steeper and more dissected than the northern ones. Only one absolute 
height is mentioned—1300 m. for the crossing across the southern chain, 
From this it follows that the system of the Stanovoi range ceases to be the main 
watershed between the oceans at the upper course of the Timptom river and 
farther on this watershed passes into the system of the Olekminski Stanovik. 
The system of the Stanovoi range farther west forms the watershed between 
the systems of the Aldan and Olekma rivers until the latter forces its way 
through it. 

This watershed was crossed by Mitkevitch-Volchasski in 1915 on his way 
up the Lower Larba to the upper course of the Engro river, left tributary of 
the Timptom. He determined the height of the mountains near the crossing, 
i.e. in the middle chain of the range, to be 1500-1600 m. According to this 
explorer’s data, the southern slope of the Stanovoi range in the Nyukja river 
system is adjoined by a high plateau whose southern border lies approxi- 
mately along lat. 56° N. In the east this plateau passes into the step formation 
by which the Stanovoi breaks off in the south to the Amur system; in the south 
it is bordered by a lowered upland of the Larba river system, much dissected 
and consisting of soft hillocks over which there rise up only two peaks— 
Tonshon and Vakeran. 

To the east of the upper courses of the Aldan and Timptom rivers the 
Stanovoi range has been investigated by Anossov, Schwartz, and Meglitski, 
and later on by Ahnert and Prokhorov. In 1852 Schwartz crossed the 
Stanovoi range from the upper course of the Gilyui river, to the north of 
the mountain Atichan, but he only says that the passage is surrounded by 
low mountains and reaches 1023 m. From there a high mountain chain 
is visible to the north near Lake Tokorikan, between the ‘Timptom and 
Gonam rivers; these mountains stretch N.E. In the east along the Stanovoi 
range he saw only one very high chain of rocks in the distance. Ahnert twice 
crossed the Stanovoi range, first a little to the east of the Olloti river (Zeya 
system) to the upper course of the Sutam, right tributary of the Gonam; and 
a second time from the upper course of the Dess of the same system to the 
Right Djalinda falling into the Sutam. The distance between these crossings 
is 50 km. In both places the range has a steep, short southern, and a generally 
smooth but very short northern slope. Its trend does not represent a straight 
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line, but winds between lat. 55° 34’ and 55° 43’ N. To the south the upper 
courses of rivers run 8-18 km. in deep narrow gorges, and then issue into 
flat undulating country with isolated peaks: 25—30 km. farther on they again 
come into narrower and deeper valleys. To the north deep gorges are some- 
times observed near the range also. Along the Djalinda river the upland 
stretches for 25-30 km. to the north; the longitudinal valleys of the upper 
course of the Sutam and Djenerikan rivers are cut into a high plateau, and 
farther north mountains with sharply outlined profiles are visible. The 
Aldanski slope of the range is characterized by separate groups of peaks or 
solitary peaks rising over the whole country and often very sharply outlined. 

The range itself, between long. 126° and 128° E., consists of peaks of 
different heights and for the most part dome-shaped. Between the upper 
courses of the Left Djalinda and 'Teksikha rivers the range is rather low, 
presenting a swampy plain with small lakes. 

A little to the east Ahnert saw the Stanovoi range at the source of the 
Mulmuga river, tributary of the Zeya, and crossed it on his way from the 
sources of the Ugan and Kunkui rivers to the Nuyam. In both places the 
range has a rather sloping northern side, slightly dissected by upper parts of 
valleys, and a steep southern side deeply cut by gorges. In the region of the 
Mulmuga the range consists of peaks and is covered with talus, reaching 
1280-1490 m. in height; in the region of Ugan it is lower and swampy, never 
reaching 1200 m. To the north of the watershed along the Nuyam river there 
are some peaks of 1320-1500 m.; according to Ahnert, this line of peaks passes 
on the southern slope of the range towards the upper parts of the Mulmuga 
on one side and the Tok on the other, because the watershed in both these 
places makes big curves to the north. Still farther east, between long. 130° 
and 131° E., Ahnert twice crossed the Stanovoi from the Tok riversystem tothe 
Tuksami river, and from the source of the Zeya to the Ivak, tributary of the 
Milam river running through Lake Toko. The Stanovoi crosses the upper 
courses of the Nuyam, Tok, Okonok, Zeya, and Kupuri rivers. From the 
north one can see the high tableland of Lake Toko (1100 m.); a highland 
with peaks, bordered on the north by one and in the south by two high steps 
and having a general trend from W.N.W. to E.S.E.; a lower highland, the 
summits of which are lower than the tableland of Lake Toko; and the 
Upper Zeya plain which is 725 m. lower than the said tableland. The heights 
near the sources of the Zeya reach 2260-2500 m. The watershed of the range 
coincides with the high land only on the route Zeya—Ivak, but in the west it 
lies more to the south, where the descent is very steep. On the northern side 
over the plain of Lake Toko the heights rise up to 1800 m. To the south of 
the lake and the Hute valley the heights form a second higher step crowned 
by peaks 2000-2400 m. high, reaching the greatest height near the watershed 
Ivak~Taz—Balagan. 

According to Ahnert, a high plain stretches along the southern base of the 
Stanovoi forming the watershed, composed of wide stretches of lakes or 
meadows, separated by small ridges and dissected by shallow river valleys. 
At the southern end of this highland the valleys are deeper and relative heights 
are greater, whence one can conclude that this high plain lowers down by 
a step towards another stretching south. At about lat. 55° 3’ 7” N. the country 
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changes to a softly undulating strip of land with flat summits of 590-640 m.; 
between the Tok and Mulmuga rivers it is interrupted by the Taaga range, 
reaching 860-1030 m. There is no such range near the Sivakan river, but 
farther north amidst the generally lowered landscape there rise two separate 
mountain groups—Yankan (1312 m.) and Magalash (1186 m.); on thesouthern 
end of this strip, which is replaced in the south by the Zeya plain, there are 
two peaks, Chuchugur (888 m.) and Tsimakan. 

The pedologist Prokhorov in 1911 described the same region of the Stanovoi 
near the source of the Zeya. The central part of the range, forming the water- 
shed between the Zeya and Aldan systems, represents a high tableland inter- 
sected in different directions by chains of hillocks dividing the areas of 
numerous river-sources. They represent swampy plains with a slight slope 
and numerous lakes and ponds, mostly thick with weeds; the knots and 
ridges represent flat peaks. This lake-studded region is a plateau-like 
watershed and embraces the sources of the Nakita, Tukssmi and the whole 
of the Okonon plain, reaching 1300-1440 m. It is bordered on the north by 
the main chain, a typical alpine highland with deep valleys, steep gorges, and 
sharp ridges and peaks. This chain is not a watershed, being dissected by 
river gorges of the Aldan system, whose sources are on the tableland. The 
transition to the highland is very pronounced owing to the rapid increase in 
height, reaching 2000-2500 m. In the north this main chain breaks away 
steeply towards the wide, slightly undulating flood-plain round Lake Toko. 

On the south this lake-studded tableland is adjoined by a region of typical 
peak landscape embracing the upper parts of the Zeya river and its tributaries. 
Here the slopes are slightly declivous, the summits dome-shaped. It is clear 
that the range is represented by two chains in this region, a higher chain in 
the north and in the south a chain divided by a wide longitudinal valley forming 
the main watershed and dissected by the upper parts of the rivers cutting both 
chains. The northern chain breaks away steeply on both sides, the southern 
lowers to the south by steps, which Prokhorov did not notice. The trend of 
the chain in this part of the range is latitudinal. 

In 1844 Middendorff passed a little to the east of this district on his journey 
from Yakutsk to the Uda ostrog. On the right bank of the Uchur river he 
crossed a high chain with peaks, the Ket-Kat. Beyond the Uchur the way lay 
along a deep valley of the Uen river lined with rocky elevations rising higher 
and higher. Middendorff supposed that along the left bank of the Uen 
river there stretches a range which he called Uenski, composing a meridional 
branch of the Stanovoi and of nearly the same size. From the crossing on Ket- 
Kat he saw this steep chain already covered with snow. At the source of the 
Uen river he crossed the Stanovoi along a flat saddle and determined the 
height of the ridge to be 1290 m.; the summits are about go m. higher. The 
trend of the ridge is E.N.E., but the general trend of the range is apparently 
N.N.E. 

The descent lay along the Konunoi tributary of the Maya (Polovinnaya). 
On the southern slope Middendorff supposed two chains—Konunoi-bassin 
and Tillakh-kaya; the second chain is dissected by the Maya river for a 
distance of 30 km. Its mountains rise above the forest line for half of their 
height; afterwards the river flows towards the sea along an immense plain. 
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Meglitski travelled in 1855 from the village Nelkan on the Maya river along 
the rivers Ignikan, Vatom, Tunumi, and Vasse to the source of the Maimakan 
river and crossed the range Djugdjur towards the source of the Kiran river, 
whence he passed into the valley of the Djanya, down which he descended to 
the lower waters of the Uda. All this district from Nelkan to Uda is occupied 
by the Stanovoi and its ramifications. Meglitski enumerates five mountain 
chains—two on the northern, two on the southern slope, and the main water- 
shed. The river valleys are gorges strewn with fragments of rocks and only 
widening near their upper parts, where the tundra plays the part of a water 
reservoir. The mountain peaks are covered with coarse talus and either steep, 
sharp cones or ridges divided by deep gorges. Owing to the vicinity of the 
Okhotsk Sea and the abundance of moisture, this part of the Stanovoi range 
is distinguished by great erosion. It is practically impossible to determine 
the trend of separate ramifications owing to their close grouping. Meglitski 
did not see any mountains covered with snow. The trend of the main water- 
shed is sinuous and has a E.N.E. and N_E. direction. 

To the east of the sources of the Vasse and Tunuma rivers the Stanovoi 
turns N.E. along the Okhotsk coast. This part of the system, the Aldanski, 
is even less known than the western part. Most of the data were collected by 
K. I. Bogdanovich during the Okhotsk—-Kamchatka Expedition of 1895-1898 ; 
a few have been obtained from Flerov, and for the northern termination we 
have only scanty data furnished by old expeditions of Billings and Erman, 
and more recent ones of Kazanski and Zverev. From their observations the 
relief of the Aldanski range can be characterized as follows. For almost the 
whole extent of the range it is possible to distinguish two chains more or less 
parallel to one another, joined in places by a third. In the west the Djugjur 
range is the main watershed and in the east the Primorski or Pribrejni (coastal) 
range. Between them there rises a third chain which may be called the Prome- 
jutochni (intermediate) range. Orographically it is not so pronounced, often 
mixing with the ramifications of the two other chains. 

The Djugjur range is much dissected with many flat conical peaks separated 
by deep saddles covered with talus made of blocks, and occasionally massive 
rocks. Its highest points reach 2000 m., the crossings 1000-1500 m.; the 
summits and passes are everywhere above the forest line, owing to the strong 
winter winds. 

The Primorski (coastal) range is considerably lower, its highest peak 
reaching about 1000 m. It is much dissected, has many cliffs (owing to the 
proximity of the erosion basis), and breaks away to the sea in steps of 100— 
200 m., stretching for many kilometres and interrupted only by stream gorges 
and a few valleys of some larger rivers, at the mouth of which there is a strip 
of land covered with pebbles. On the coast side the mountains are covered 
with creeping cedars only, owing to sea fogs, but the opposite side is covered 
with deep forests. 

The Promejutochni (intermediate) range has massive rounded outlines 
and is orographically most pronounced at the latitude of Ayan along the middle 
course of the Aldama river. Here it is called the Aldamski range and stretches 
as far as the place where the Aldama forces its way through it, pushing the 
Pribrejni (coastal) range close to the sea and perhaps even joining it. 
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The sinuous trend of the Djugjur involves the different lengths of rivers of 
the Okhotsk slope. Where the Djugjur retreats from the shore one finds the 
latter range and the coastal range more or less along river valleys. ‘The most 
important of them are: in the south the Lantar river and its tributary the 
Tanigei river, then the valley of the middle course of the Aldama; and in 
the north a very long valley of the upper and middle course of the Ulya river 
which has been little explored and hardly ever described. All these rivers at 
their lower courses force their way through gorges across the coastal range, 
and the Aldama and probably the Ulya rivers across the intermediate range; 
at other places shorter transversal valleys, beginning on the Djugjur or 
intermediate ranges, cross the coastal range and still shorter ones are situated 
on its coastal side. The longitudinal valleys are for the most part wide, the 
transversal ones narrow or in the shape of gorges with a steep dip. 

The general character of slopes of this part of the Stanovoi is described by 
Bogdanovich. On the Aldan slope from the bottom of the steeply rising 
Djugjur there stretches a wide upland dissected by a great many rivers and 
having a few ridge-like elevations. On the Okhotsk side, from the mouth of 
the Uda river to Ayan and farther on for nearly half the distance between 
Ayan-Okhotsk, there is a system of mountain chains of a complicated tectonic 
character. The heights rise here very close to one another and the separate 
ranges often join and then separate, giving place to comparatively narrow 
longitudinal valleys. After the Djugjur range the upland of the Okhotsk 
shore changes its character altogether, displaying flat or oblique-cut table 
mountains and conical mounds (volcanoes ?) having rather the aspect of 
separate groups than of ranges, ridges rising wall-like with projecting conical 
summits. 

As regards the Aldan side, Zverev’s observations supplement Bogdanovich’s 
data. According to Zverev, at the system of the upper course of the Maya 
river as far as Nelkan, the uniformity of the relief of the upland (more correct, 
the Aldan plateau) is interrupted by ranges with peaks with an E.N.E.and N.E. 
trend. The first trend is in conformity with the trend of the high Yudomo- 
Maya watershed range; the second approaches that of the Djugjur. ‘To the 
south of Nelkan Meglitski, on his way to the Uda ostrog, also crossed a mountain 
land but not a highland, dissected by erosion, and noted to the north of the 
watershed two more mountain chains—Ignikanski and Vatamski. When 
speaking of the ramifications of the Stanovoi he did not mean a separate 
uninterrupted range, but mountain systems subdivided by valleys of the 
second and third significance into numerous ramifications. 

Chegolov, who took part in the investigations of the Nelkan—Ayan highway 
in 1903, says that the whole space from Nelkan to Saginnakh (at the foot of 
Djugjur) was covered with mountains and high hills, the foreland of the 
Stanovoi range. On his route there are fifteen crossings, some rather high. 
From the summits one can always see a whole panorama of mountains, and 
in the distance the peaks of the Stanovoi. Near the base of the Stanovoi he 
mentions a group of mountains: Topki, with five conical summits; Ikandja 
with seven ; Olgondokon and Mokhota encircling the Olgonda river. 

Thus the Aldan side of this part of the Stanovoi is not a highland but a 
whole system of mountain ranges, more or less parallel to the trend of the main 
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watershed ; the width of this system is about 100 km. in the direction Nelkan- 
Ayan, and about 200 km. in the direction Nelkan—Uda ostrog. 

Between the upper course of the Maya and the Urak, to the west of Okhotsk, 
the Stanovoi properly speaking ends. Although the mountains still stretch 
along the main watershed, they are of a different character and their structure 
and tectonics declare them to be younger formations. According to Zverev’s 
data, the Maya river begins on the southern slope of the Yudomo—Maiski 
range up to 1000 m., stretching from W.S.W. to E.N.E. at an angle to the 
trend of the Stanovoi and composed of marine trias quite foreign to the 
Stanovoi. This range breaks off sharply in the east, descending in the shape 
of a nearly perpendicular step to the plain of the Yagodnaya and Krestovka, 
tributaries of the Yudoma river. This plain is up to 30 km. wide and is con- 
fined on the east by a meridional group of peaks of the Okhotsk watershed, 
and on the south and south-east by a scattered group of dome-like summits, 
separating it from the Maya system and connecting the range with the main 
watershed. According to Kazanski the country 30 km. from the Yudoma river 
becomes mountainous; it is composed exclusively of effusive rocks, and 
Erman’s data on the winter highway lying 100 km. to the north also separate 
these mountains from the Stanovoi properly speaking. In the Arka river 
system these mountains do not form the main watershed, which is farther 
west, separating this system from the Yudoma river by the Kapitanski range, 
whose eastern slope is separated from the effusive chains of the Arka river 
system by a plain. 

The geological structure of the Stanovoi from the upper course of the 
Aldan to the source of the Maya is very complicated. It consists mostly of 
different gneisses and other crystalline and metamorphic schists, for the most 
part pre-Cambrian, in some cases old Palaeozoic in connection with the contact 
metamorphism. Second in importance are igneous rocks—different granites, 
syenites, diorites, gabbros, diabases, porphyries, and porphyrites, partly of 
the same age, partly younger. These are mostly effusive rocks—porphyries 
and porphyrites, approaching by their type liparites, trachites, and andesites, 
and also the real andesites and basalts; these young effusive rocks already 
occur in the western (latitudinal) half of the range, as for instance in the Sutam 
river system, along the Small Tuksani, Okonon, and Tok rivers, but they are 
especially developed in the eastern part along the Okhotsk Sea in the coastal 
range, and at its northern end they compose the whole of the Stanovoi. The 
zone of gneisses, crystalline and metamorphic schists, with more ancient 
igneous rocks in the western part, composes the southern chains and the main 
watershed, and is only in places overlaid by younger effusive rocks and their 
tuffs, but in the eastern part it is especially developed on the southern side of 
the main watershed and in the intermediate range. 

The normal sedimentary deposits play a considerable part in the com- 
position of the northern chains and fore ridges of the range in the Aldan river 
system and are mostly represented by a series of Cambrian limestones, quart- 
zites, sandstones, and schists, only in places dissected by igneous rocks— 
mostly porphyries, diabases, and porphyrites. At the upper course of the 
Maya river and in the Yudomo-Maiski range there has been revealed marine 
Upper Triassic in the shape of light sandstones and dark schists with tuffs of 
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porphyrites dissected by quartz porphyry of the liparite type. On the eastern 
slope of the range in the region of Ayan a thick series of limestones, quartzites, 
and schists contains an Upper Devonian fauna and perhaps represents not only 
the Devonian but the Silurian and Cambrian. On the same slope in the Uda 
river system and farther along the seacoast there occurs in places a series of 
schists, sandstones, and conglomerates with fragments of more ancient rocks, 
fossil flora and in one place Middle Jurassic fauna, apparently representing 
littoral Jurassic deposits. In the western part of the range its equivalents are 
Jurassic coal-bearing continental deposits occurring mostly in valleys, as for 
instance in the trough of the upper Aldan; but in two places they also occur 
high up in the mountains. 

The tectonics of the Stanovoi are very complicated ; the strike of gneisses, 
crystalline and metamorphic schists, 7.e. the most ancient folding dislocations, 
is sometimes conformable with the trend of the chains they compose, but 
sometimes crosses at an acute or even a right angle (at the upper parts of the 
Zeya river). The zones of outcrops of different igneous rocks often cross 
these ancient folds. The Cambrian of the northern slope in the fore ridges 
forms folds, partly parallel to the general trend of the range, partly, as in the 
Maya river system, striking at an angle. The Palaeozoic of the Ayan region is 
dislocated N.N.E. to N.E. and the middle Jurassic series of the Uda—Tugur 
country forms a system of folds N.E. to E.N.E. The Triassic at the upper parts 
of the Maya river and in the Yudomo—Maiski range stretches E.N.E., 7.e. at 
an angle to the trend of the Stanovoi. The continental Jurassic of the western 
part is also dislocated and dips in places to one or another side. At the upper 
course of the Aldan it is folded and even overlaid with crystalline schists. 

This frequent unconformity of folded dislocations with the trend of the 
Stanovoi, and the numerous outcrops of effusive rocks, indicate that its present 
relief depends for the most part on the disjunctive dislocations, ruptures, 
and faults of different ages which influence erosion according to the varying 
hardness of rocks. The present Stanovoi exhibits a complicated system of 
horsts and troughs, situated in the shape of an arc between the Aldan river 
system on one side and the Amur and the Okhotsk Sea on the other. The 
horsts are of different length, either parallel or replacing one another linkwise. 
They are dissected by erosion into chains with peaks; very often the main 
watershed is not confined to a horst but to a trough between the two horsts 
which was once a longitudinal valley, transformed by rivers of both slopes 
having forced their way through the horsts to the watershed. ‘This is especially 
noticeable in the western part of the range, where the watershed constantly 
passes from one chain to another across an intermediate trough, dissected into 
separate mountains. The steps of the southern slope of this part represent 
faults by means of which the upland descends to the plains of the Amur 
system. 

Along the fractural lines effusive rocks have penetrated at different times 
to the surface, forming volcanoes, sheets, and flows which make the general 
relief even more complicated. The Taaga chain for instance on the southern 
slope of the western part, composed of effusive rocks, evidently stretches along 
a fault line. The fractures probably began at the pre-Cambrian time, after 
the last proterozoic folding dislocation, and influenced the lowering of the 
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country to the north and south of the range and the resulting transgression by 
the Cambrian sea. They were repeated during the Palaeozoic, Mesozoic, and 
Tertiary times and were each time accompanied by different effusions. The 
last movement along the old lines may have taken place even at the Quaternary 
in connection with the glaciation. The Stanovoi does not anywhere reach 
the snow-line; it has no glaciers, but its former glaciation is confirmed by the 
presence of mountain lakes, cirque-shaped upper parts of the valleys, erratic 
boulders and moraines. 


We have traced the Yablonovi to the west as far as the Chikoi river and the 
Stanovoi as far as the Olekma river, but it remains now to decide whether 
these ranges continue still farther to the west. 

At the place where the Chikoi river turns N.W. and N., the Yablonovi-— 
Malkhanski divides into three chains which gradually become narrower and 
end in rocky ridges or flat hills on the right bank between the villages Sharo- 
golski and Beregovaya. But to the west of the Chikoi valley the mountains 
reappear on the continuation of the Malkhanski range, but already within 
the region of Mongolia. They separate a wide valley of the Kiran river 
(tributary of the Chikoi) and Murin-gol (tributary of the Selenga) from the 
valley of the Iro, falling into the Orkhon. These mountains are for the most 
part composed of the same rocks as the chains of the Malkhanski, namely of 
basic effusive rocks—porphyrites, melaphires, and granite. They are dis- 
sected by the gorges of the Orkhon and Selenga; on the left bank of the latter 
they become a part of the mountain system of Khangai, quite unexplored at 
this eastern part. In general one can suppose that the Malkhanski-Yablonovi 
in its western part belongs to the system of Khangai, but not to that of the 
Kentei with which it had been formerly connected. 

The Stanovoi range continues to the west of the place where the Olekma 
river forces its way through it between the mouth of the Nyukja river and the 
Enyuka factory. Comparing the highest points of topographers’ routes 
between Lake Baikal and the Okhotsk Sea, Schwartz discovered that they are 
all a little N. or S. from lat. 56° N. Between Lake Baikal and the Olekma he 
observed two high mountain chains—one to the north of the Muya river and 
the tableland at the upper course of the Chara, the other to the south of the 
Muya and the west of the Vitim. Schwartz did not show clearly that the 
Yablonovi range (i.e. Stanovoi) also continued to the west of the Olekma river 
as far as Baikal. Podyakonov had expressed the opinion that ‘‘a huge range 
stretching in one or several folds across the Vitim, Olekma, and Aldan to the 
source of the Timptom and joining itself to the central part of the Yablonovi, 
is the Yablonovi itself, or its western half.” By Yablonovi he means the 
Stanovoi as we understand it in this paper. 

Tanfiliev, taking into consideration Schwartz’ and Podyakonov’s ideas, 
placed the northern chain of the Stanovoi farther west across the Olekma and 
joined it with the Delyun-uranski range of Kropotkin, but the southern 
chain he broke off at the Olekma. 

It seems probable that the main chains of the Stanovoi pass over the Olekma 
and Vitim and stretch to the west nearly as far as Lake Baikal. 

On the left bank of the Vitim Kropotkin observed three mountain ranges— 
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Delyun-uranski, North and South Muiski. The former two adjoin one 
another and are not separated by a wide longitudinal valley; both have a 
declivous northern and steep southern slopes and their ridges are in the shape 
of sharp peaks. From the Lena—Vitim watershed, more than 100 km. north, 
one can see on the horizon a chain of sharp peaks resembling saw-teeth, 
covered even in summer with streaks of snow. From the wide valley of the 
Parama and Muya rivers to the south, or from the heights of the South 
Muiski range, the North Muiski range looks like a stone wall with sharp- 
ribbed counterforts, crowned with sharp sagged peaks. The South Muiski 
range has a declivous northern and a steep southern slope too, but, unlike the 
North Muiski, it has rounded soft outlines and massive but not very pro- 
nounced summits. The Delyun-uranski range reaches 1300-1450 m., the 
North Muiski 1500 m., the South Muiski 1700 m., and the valley of the 
Parama~Muya about 420 m. 

Meister marks three ranges between the Muya river valley and the systems 
of the Mamukan and Mama rivers: the northern one forming the watershed 
between the Mama and the Upper Angara rivers, the middle one stretching 
between the Churo and Upper Angara rivers, and the southern one between 
the latter and the Muya. All three ranges have sharp alpine forms and their 
highest points reach 2200-2300 m.; but near the source of the Upper Angara 
both northern ranges join together. The Delyun-uranski range loses its 
alpine forms, which are generally observed where the highland is much dis- 
sected owing to the vicinity of deep valleys—the local bases of denudation. 

At the upper parts of the Muya river the North Muiski range is part of a 
high upland stretching west as far as Lake Baikal. ‘The South Muiski range 
is confined on the south by the trough of the Tsipa river valley. On the level 
of the crossing along the Uokit river its northern slope is shorter and steeper 
than the southern one; the crossing reaches 1790 m. The summits of the 
range reach 2000 m. and more. At the upper course of the Tsipa river it joins 
the same upland, and the trough of the Tsipa passes along the Djarga river 
into the trough of the Bargusin. 

To the east of the Vitim river the North and South Muiski ranges were 
traced by Nikitin, Bobin, and Pavlovski. The first travelled from the Vitim 
to the source of the Chara and discovered the continuation of the North and 
South Muiski ranges bordering the wide valley of the Chulban (Kuyanda) 
and the Upper Chara rivers N. and S. According to Pavlovski’s data, the 
Delyun-uranski and the North Muiski ranges join into one hillside E. of the 
Vitim and fall down to the Lena flat elevation (600-700 m.). The highland is 
much dissected and has flatly rounded forms, but in places it has ridges with 
sharply pointed pikes, a result of more active erosion. 

According to Bobin, we can distinguish two ranges of latitudinal trend in 
the Kalar river system. The northern one, Udokan, separates the upper 
course of the Kalar from the valley of the upper Chara. This large highland 
is 40-50 km. wide and consists of disorderly scattered chains and groups of 
peaks 2500-3000 m. of absolute height with a very sharp outline. Everywhere 
there rise sharply pointed rocky summits and ridges, often covered with big 
stripes of snow. The second range, Kalarski, nearly parallel to Udokan, is 
confined on the north by the big curve of the Kalar river. It has a series of 
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rocky peaks with the same sharp forms reaching 2100-2900 m., connected by 
narrow saddles with nearly vertical slopes; but their summits are for the most 
part smoothed and crowned with flat platforms. In the west the Kalarski 
range joins the Udokan range and in the east it passes on the left bank of the 
Kalar, stretching to the right of the Avlan river, and then passes to the left 
bank of the Kalakan river, where it joins the watershed of the Olekma. The 
Udokan range is traced as far east as the upper course of the Khani river, left 
tributary of the Olekma. 

According to Kharitonov, who travelled in 1928 from the Kalarski region 
to the source of the Tokko river, this large tributary of the Chara begins in a 
trough composing the eastern continuation of the trough of the upper Chara. 
It reaches 30-40 km. in width and represents a plain with hills, continuing 
still farther to east as far as the upper parts of the Choroda river, right tributary 
of the Tokko, and containing many large lakes. On the south the trough is 
confined by a range with alpine forms, which is the continuation of the Udokan 
range (i.e. South Muiski) and from the north by a continuation of the Kodar 
range (?.e. the North Muiski). Across this chain the Tokko river forces its 
way through a rocky gorge. The trough in the east forms large ramification 
“gates” along the valleys of the Tarin and Khani rivers, with Lake Chekanda 
on the flat watershed. Thus from here to the Olekma river there remains only 
a small uninvestigated area and one can hardly doubt that the North and South 
Muiski ranges compose the western continuation of the chains of the Stanovoi. 

Although in this western part the Stanovoi does not form the main 
watershed between the oceans, it does form the watershed between large 
tributaries of the Olekma and Vitim, and Lake Baikal. It consists, as in the 
east, of two, sometimes three high chains, divided by longitudinal valleys of 
different river systems and its heights considerably surpass those of the 
country lying N. and S. of it. The geological composition and structure 
of this western part seem to have much in common with the eastern section. 
It is interesting that this western end of the Stanovoi and the beginning of the 
Khamar—Daban system are characterized by an abundance of hot mineral 
springs along the upper Tsipa river and especially in the Bargusin valley: 
these are either absent altogether or very rare in other places of both systems. 
This points to very young fractures in the region of the joint of both systems— 
in the highland of the sources of the Tsipa and Bargusin rivers. Huge sheets 
of basalt in the Kalar river system and on the Vitim tableland, where one can 
see the well-preserved craters of Quaternary volcanoes, confirm the presence 
of young fractures. 

Having proved with sufficient evidence the continuation of the Yablonovi 
and Stanovoi to the west of that part which up to this time bore this name, 
let us come to the question of their possible continuation N.E. 

The Yablonovi, as has been already mentioned, after passing the lower 
parts of the Karenga river, forms a watershed between the tributaries of the 
Vitim and the Olekma and, turning E. before reaching the gorge of the 
Olekma in the Stanovoi range, reaches the Olekma in the shape of the Dirin- 
dinski ranges, separated from the Stanovoi by a strip of a lowered plateau. 
‘There is no foundation whatever to continue it N. from the Stanovoi, #.e. to 
suppose the crossing of both ranges and to look for the Yablonovi in the 
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Aldan river system; it terminates as an orographical as well as tectonic 
independent formation to the south of the Stanovoi. 

To the N. of the upper parts of the Maya maps show the Stanovoi crossing 
the upper course of the Okhota along the northern coast of the Okhotsk Sea; 
this continuation of the Stanovoi is called the Kolimski range, and further 
N.E. the Anadirski range. Later data oblige us to discard this continuation. 
As already mentioned, at the upper course of the Maya river the Yudomo- 
Maiski watershed (composed of marine Triassic, foreign to the Stanovoi) 
stretches E.N.E. at a sharp angle to the main watershed. According to 
Kazanski, the Yudomo—Maiski is entirely composed of effusive rocks— 
diabases, diabasic porphyrites, andesites and quartz-porphyries, which are 
also developed along the whole eastern slope dissected by the Urak river, 
and continue as far as the sea-coast plain. Erman also observed some rocky 
chains to E. of the Yudoma composed of exclusively effusive rocks of the 
porphyries type and noted that a plain separates these chains from the ranges 
of the Yudoma river system, composed of graywacke, graywacke-conglome- 
rates, and hornstone. These he considered to be a separate independent chain 
of the Aldanski range. According to S. V. Obruchev, who twice crossed the 
eastern part of the Verkhoyanski range, the latter is composed here of pre- 
Cambrian and old Palaeozoic rocks, whose meridional strike connects them 
with the old rocks of the Aldan. On the eastern slope they are overlaid by 
marine Triassic, the wide development of which is characterized by the 
chains following farther E. The Verkhoyanski range here visibly changes its 
trend from the latitudinal, peculiar to its middle part, to a nearly meridional 
one, and it is most probable that the rocky ridge crossed by Erman and 
Kazanski between Allak-yunya and Yudoma rivers in the Aldan system are 
its southern continuation. But to the south of the Yudoma they are absent; 
here from W.S.W. to E.N.E., i.e. nearly transversely, there stretches the 
Yudomo-—Maiski Triassic watershed. It is necessary to admit therefore that 
the Verkhoyanski terminates on the right bank of the Yudoma river and does 
not compose the orographical continuation of the Aldanski range, 7.e. the 
Stanovoi, as one might suppose. This is confirmed by a wide development of 
the marine Triassic on the eastern slope of the Verkhoyanski unknown in the 
Aldanski, but composing the transversal Yudomo—Maiski range. The belt 
of comparatively young effusive rocks of the watershed and of the eastern 
slope of the Aldanski continues N. between both ranges in the Okhota river 
system. But somewhere near the upper parts of the Okhota river it must 
disappear, as neither Cherski nor S. V. Obruchev observed any such belts 
and 'l'riassic deposits are only developed on the eastern slope. ‘This element 
of the Aldanski therefore does not continue far to the north. 

With regard to the arc of the Kolimski range, which borders the northern 
coast of the Okhotsk Sea, later data show neither orographical nor tectonic 
sitnilarity to the Stanovoi or Verkhoyanski; but there is a watershed composed 
of heterogeneous elements, united only by the presence of a great fault, border- 
ing the northern coast of the Okhotsk Sea. Kazanski in 1917 discovered in 
the Okhota—Ulbeya river systems a range stretching nearly meridionally with 
deviations N.W. in the south and N.E. in the north, reaching 1000-1500 m. 
and dissected by the Ulbeya and Kukhtui rivers, It is composed of granite, 
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gneisso-granite, metamorphic schists dissected by the former, and of marine 
Triassic, their strike being in general in conformity with the trend of the 
range. S. V. Obruchev in 1929 traversed a meridional range, the Tas 
Kistamvit, between Oimekon on the upper part of the Indigirka and the source 
of the Kolima river. This range represents a horst, composed of marine 
Mesozoic (Triassic and Jurassic?) with massives of granite and young 
effusive rocks (andesito-dacite) and their tuffs; on the upper Kolima he 
traversed numerous chains belonging to the Cherski range which he dis- 
covered in 1926 on the Indigirka river. In the Kolima river system these 
turn to nearly meridional direction; they are composed of marine Triassic 
with great intrusions of granite. According to G. A. Bilibin, the water- 
shed of the Kolima range, between Ola and Kolyma, represents chains of 
mountains with N.N.W. trend, #.e. diagonal to the watershed, and composed 
of tuffs and effusive rocks of the Tertiary (?) Age, lving unconformably and 
transgressively on the Cretaceous deposits with intrusions of granite. Thus 
the so-called pre-Kolimski range consists of mountain chains stretching 
obliquely to the main watershed and mostly composed of marine Mesozoic 
unknown in the Stanovoi. It is impossible therefore to consider this water- 
shed as the N.E. continuation of the Stanovoi, or as the eastern part of the arc 
of the Verkhoyanski. 

We have now presented the evidence to show that the Yablonovi and 
Stanovoi ranges represent two independent elements in the orography and 
tectonics of East-Siberia. The former we traced from the Chikoi to the 
Olekma. Its northern termination, south of the Stanovoi range, is not yet 
investigated; its south-western extension crosses the Chikoi river into 
Mongolia and is as yet little known. It is not established where and how it 
joins the highland of Khangai. The Stanovoi range we traced almost from 
Lake Baikal to the upper parts of the Maya river. Its northern end is fairly 
precisely determined by the transversal and younger Yudomo—Maiski chain, 
but the effusive belt of the main watershed continues still farther on into the 
Okhota river system and loses itself in unexplored country. In any case it is 
clear that neither the Verkhoyanski nor the Kolimski range can be considered 
as a continuation of the Stanovoi range to N.W. or N.E. In the west end the 
chains of the Stanovoi form an upland at the upper course of the Bargusin 
river, S.W. from which the ranges have a different trend. If therefore we 
suppose them to be the continuation of the Stanovoi, then the latter must be 
also drawn across the Khamar—Daban on the whole of the Eastern Sayan. 
From the geographical point of view it will be incorrect, although tectonically 
quite possible. ‘The fact is that both the ranges we have discussed appear to 
be only parts of an immense and complex mountain system, stretching across 
Southern Siberia from Altai to Baikal, turning on the shores of Baikal, and 
farther N.E. bordering the high plateau of West Transbaikalia and the 
Aldan plateau. North of this its ramifications stretch as far as the Arctic 
Ocean and the Bering Sea. ‘This mountain system presents a combination of 
heterogeneous parts of different ages, joined to one another during the 
geological development of the Asiatic continent. There is much in its 
construction which is not yet quite clear, but its discussion as a whole is 
beyond the limits of the present paper. We accept, conditionally from the 
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geographical point of view, that the Stanovoi range, after passing across the 
Olekma river, is continued in the shape of the North and South Muiski ranges 
nearly as far as the shore of Lake Baikal. In the plan it appears in the shape of 
a large arc with the convex part to S.E.; this arc to the west of the Olekma 
gorge is adjoined by the similar but smaller arc of the Yablonovi. Both arcs 
represent the combination of horsts and troughs; the horsts are very dissected 
by erosion processes and transformed into mountain chains with either 
massive and rounded or sharply alpine outlines. ‘The troughs are dissected 
in a lesser degree and form in places watershed plateaux, but more often 
longitudinal valleys of different river systems with secondary or main water- 
sheds. The horsts also form secondary or main watersheds, but are often 
dissected by gorges of rivers belonging to one or other slope, the sources of 
these rivers being situated on the trough. This is especially characteristic 
for the arc of the Stanovoi, while the structure of the Yablonovi is simpler 
and this range is in places represented only by one chain, 7.e. by a simple 
horst. Between these arcs lies the oldest part of the Asiatic continent, 
the high plateau of Kropotkin, which includes the Vitimski tableland and the 
surrounding ranges. To the north of the Stanovoi we see in the west the 
Baikal highland, in the east the Aldanski plateau with separate mountain 
chains and groups. To the south of the place where both arcs join there are 
the numerous mountain chains of the Olekminski Stanovik and N. of the 
Gilyui river,a little to the south of,and parallel to,the Stanovoi, there stretches 
the broken Taaga chain. Still farther south come the Yankan Tukuringra 
and Djagdi chains. According to Ahnert, the Yankan ends on the right bank of 
the upper course of the Zeya river, but perhaps its continuation is the range 
situated between the Maya (Polovinnaya) river and the Uda. The Djagdi 
joins in the west one of the chains of the Olekminski Stanovik, and in the east 
it terminates in the Amgun river system; to the south of it, in the Bureya river 
system, is the system of the Little Khingan which has the N.N.E. trend 
characteristic for the ranges of the maritime province. 
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A FURTHER REPORT ON THE PLOMO VALLEY 
ICE-DAM, ARGENTINA 


COLONEL W. D. V. O. KING 


HE following, which contains an extract from a report on an inspection 

of the Plomo Valley carried out during February 1935, has been written 
in view of the papers by Professor Mason and Dr. Helbling and subsequent 
discussion published in the Geographical Fournal for January 1935. 

Before referring to the conclusions arrived at as a consequence of this 
second inspection of the ice-dam, made on identical days as in 1934, I would 
wish to make it clear that the suggestion (W. D. V. O. King, ““The Mendoza 
River Flood of 1o—11 January1934,” Geogr. F., vol. 84, p. 321) that the blockage 
of the Plomo Valley was due to an avalanche was made in the broad sense that 
the extension of the Nevado glacier was due to a sudden movement (con- 
jectured avalanche from the col between C° Plomo and Cerro I) and not to 
a comparatively slow progressive movement of a glacier as generally termed. 
It was important to make this clear in view of the opinions supporting the 
latter supposition expressed by Dr. Reichert and others in the Argentine, 
especially as the acceptance of one or other proposition leads to very different 
conclusions as to future possibilities and the steps to be taken in order to avoid 
a repetition of the disastrous flood of January 1934. 

Whether the surplus mass, consisting of some 54 million m3 and sufficient 
to spread 4" kilometres downstream, fell as one body from the col or whether 
an accumulation took place in the névé region until a sliding off occurred due 
to surcharge and exceptional lubrication of the shearing planes, is a matter 
of conjecture, the same fantastic quantity being involved in both cases. 

The Nevado glacier is avalanche-fed like many others in the region, and 
an obvious “‘clearance of summits” has been occurring for a number of years 
in the Cordillera between lat. 32° and 34° due to climatic change. Therefore 
it would appear not unreasonable to conjecture that a sudden movement was 
initiated during exceptional hot weather, the glacier being caught in an unstable 
condition due to accumulated avalanche-supply during the previous years 
and especially in the spring of 1934. On similar lines a temporary accidental 
advance of the glaciers below Mts. Aconcagua and Tolosa can be expected 
when the existing hanging glaciers fall, as they must do eventually, provided 
the present cycle continues. 

The following is asummary of the observations resulting from the inspection 
carried out in February 1935. 

A general reduction in surface area and content of the whole mass between 
the névé region and the block in the Plomo Valley is clearly proved by a com- 
parison of the photographs taken in 1934 and 1935. The transitory nature 
and recent date of formation is also clearly apparent, and there is little doubt 
that in the course of time the whole will degenerate into a mass representing a 
mud and rock run. 

No spread of the ice mass obstructing the Plomo Valley has taken place 
since the fall occurred, the 1934 mark of buried vegetation at both sides being 
now separated from the ice by a band of mud from 80 to 150 m. wide. The 


29 


442 A FURTHER REFORT ON THE PLOMO VALLEY ICE-DAM, ARGENTINA 


face which butts against the Roca Pulida has also retreated from 10 to 20 m, 
This shrinkage has occurred in spite of an apparent contemporary creep of 
the mass downwards as suggested by the present shape of the pits referred to 
later. 

In general, the upper portion lying within the lateral valley (ice channel) 
shows more wastage than the lower which obstructs the Plomo Valley. It is 
possible that in the process of time each will become a separate unit and that 
the provisional estimate of life (two to five years) may require extension in so 
far as the lower portion is concerned. 

This lower portion, which in 1934 consisted of ice blocks mixed in snow, 
has consolidated. A greater amount of detritus than formerly supposed is 
now to be seen within the mass. Consequently on melting a cover of small 
rock and stones is in process of formation, thus retarding melt. The whole 
of this lower portion has an older appearance (grey ice) than the upper (white 
ice) within the lateral valley. 

‘The presence of this detritus was attributed in the 1934 report to plucking 
action on the bed of the valley during downward movement of the mass. It 
may be permissible to assume from the greater quantity of material now 
noticeable that part or perhaps the whole of the terminal moraines (there are 
usually several of these) was carried down in front of the slide. A careful 
search was made in the upper part of the lateral valley for these moraines, but 
no trace could be found although considerable melt has occurred. Should 
this be so, a sliding of ‘“‘white”’ over “grey” ice would not have occurred and 
the rapid extension of the mass may have been due to the fall of a large avalanche 
upon the already overloaded névé, the shock of which overcame the inertia of 
the moraines, these being carried down and smothered by overrunning. 

The hanging névés on the face of C° Plomo and the adjoining col show 
increased signs of sagging since 1934. As however there has been considerable 
loss of ice in the channel below, thus leaving adequate space for further 
additions, and this channel also lies within the melting zone, it is improb- 
able that any further falls from above (unlikely to occur simultaneously) 
or breaking off in the névé region will make their presence felt in the Plomo 
Valley. Therefore the tentative opinion expressed in 1934 that no repetition 
of the conditions in the Plomo Valley can occur within fifty years was not 
unduly optimistic. This opinion is strengthened by the analogous case 
reported by Dr. Helbling of recession of the Juncal ! since its advance in 1910. 

The sides of the ice channel mentioned in the previous report have collapsed 
since 1934, together with the rock debris which lined the lips, which proves 
their suggested recent deposition and incidentally that a slow progressive 
advance of the glacier is improbable. 

The exit of the ice tunnel was unapproachable owing to high water, but 
appears to have widened. Large blocks of ice which obviously derive from 
the roof and sides of the tunnel are carried out continually by the river. This 
waste may balance the tendency of the tunnel to close, due to creep of the mass 
down the slope of the lateral valley. Similar ice bridges noted last year in 


The author here writes Juncal No. 1, but reference to Dr. Helbling’s paper 
(Journal, vol. 84, no. 1, p. 41) seems to show that he is referring to Juncal No. 2, 
now called by Helbling simply Juncal. 
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other valleys have also diminished in surface area, whereas in all cases the 
area of opening has increased. 

Although the two pits seen in the air-photographs have since developed 
an elliptical form, due apparently to creep of the mass, they have increased 
appreciably in area and depth without blocking the tunnel. That this has 
occurred simultaneously with a marked increase of subsidence on the surface 
along the line of the tunnel points, in view of the previous remarks, to the 
probability of the passage remaining open during the life of the ice mass. 

The obstruction was crossed by Mr. Richardson with a small party and the 
tunnel entrance estimated to be 25 metres wide and 1 metre high above water- 
level. It was confirmed that the marks on the valley sides noted in 1934 are 
true lake terraces. Dr. Helbling’s old camp near the former position of the 
snout of the Plomo Glacier was visited, the snout now lying between 2'2 and 
3 kilometres farther up the valley, below which two streams from the Juncal 
and Plomo glaciers unite to form the Plomo River. 

Thus to sum up: while the obstruction in the Plomo Valley might be 
attributed to an accidental advance of the Nevado Glacier and not to an 
avalanche in the true sense, it is highly improbable that it is due to an advance 
as generally understood. Its presence in the valley is therefore more likely 
to be of a temporary and not a permanent nature. 

The rate of contraction towards an ultimate disappearance of the obstruc- 
tion has progressed as expected. It is however still too soon to form a definite 
opinion as to the length of time the obstruction will remain as a source of 
danger. 

The probability of the renewal of the obstruction and of a blockage of the 
discharge channel has diminished. 

Although a more optimistic view of the situation might be permissible, it 
is not advisable to postpone the cutting of the relief channel proposed in 
1934. Such a channel could be cut by a gang of forty men during the next 
spring and summer months provided a normal progress of the melt con- 
tinues meanwhile. This gang, with the aid of mechanical excavators, might 
even be able in one season to remove the whole or at least the greater part of 
the obstruction where it lies in the river bed. 


NOTE ON THE NOMENCLATURE OF THE PLOMO REGION 


We have received from Mr. Sidney Blencowe, M.INST.C.E., writing from 
- Buenos Aires, a letter calling attention to discrepancies between the names on 
the ‘‘Mapa de los ventisqueros en el Valle del Plomo’’ from the surveys of 
Drs. Reichert and Helbling, which illustrates the former’s volume: “La explora- 
cién de la Alta Cordillera de Mendoza,” and the names used by Professor 
Kenneth Mason and Dr. Helbling in their papers published in the Journal for 
January last. 

There are two principal discrepancies: the glacier which in the original map 
is called Ventisquero del Juncal No. 1 is now called Nevado by both; and the 
name Cresta Amarilla is transferred from its original position on the left bank 
of Juncal No. 1 to the similar position on the left bank of Juncal No. 2, in place 
of the name Contrafuerte shown on the original map. 

‘The three maps published in the Journal for January to illustrate Dr. Helbling’s 
paper were reduced from the three maps which were included with a collection 
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of photographs to illustrate his report upon the glacier-burst, and the names are 
correctly copied from those originals. 

Professor Mason, working upon this material, naturally followed Dr. 
Helbling’s nomenclature. One may suppose that Dr. Helbling had found the 
names Juncal No. 1 and Juncal No. 2 of his original surveys inconvenient, so 
had renamed the former Nevado and dropped the number originally attached 
to the latter. Colonel King, in the note printed above, has also followed Dr. 
Helbling. In any case the change was evidently made deliberately, and its 
ultimate acceptance or rejection is a matter for the Argentine authorities. 

The transfer of the name Cresta Amarilla to the spur originally named Contra- 
fuerte is less obviously intentional, and may be a draughtsman’s error. We are 
indebted to Mr. Blencowe for pointing out the discrepancy, but can do no more 
than agree that the glacier lately called Nevado by Dr. Helbling, and by Professor 
Mason and Colonel King following him, is the glacier originally called Juncal 
No. 1 by Drs. Reichert and Helbling—Epb. G.7. 
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‘THREE NOTES ON MAP PROJECTIONS 


TWO-POINT AZIMUTHAL-EQUIDISTANT PROJECTION 
COLONEL SIR CHARLES CLOSE, «.B.z., F.R.s. 


| this Projection, as a special case, we take some point E on the Equator, 
and from this point the azimuth to every other point on the projection, 
measured by the angle between the straight line from E to that point and the 
central meridian, is to be correct. Also the polar distance to every point, 


measured by a straight line trom the Pole is to be true to the scale of latitudes. 
On the sphere, if d is the latitude of any point, 
L is the longitude, measured from the central meridian, 
A is the azimuth of the point from E. 


(i) cos A=-tan ¢ cosec L 


and the position of any point on the map can be plotted from the values of 


A and ¢. 
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On the map, the parallels are equidistant arcs of circles. ‘The limiting 
position for each parallel is the point where the tangent from E touches the 
parallel. The boundary of the whole projection is therefore a circle, with 
centre at 45° latitude on the central meridian, and radius=length of 45°. 

To find the limiting longitude for any parallel, since the boundary is at the 
tangent point 

(ii) A=sin~! go—¢/go, where ¢ is in degrees, 
and from (i) cosec L= cot A cot ¢. 

The same expressions serve to determine the limiting latitude of any meridian. 


In the above description only the northern hemisphere is dealt with, and 
only the first intersection of each azimuth line from E. with each parallel. 


NOTE ON THE USE OF OBLIQUE CYLINDRICAL 
ORTHOMORPHIC PROJECTION 


H. J. ANDREWS 


OME time ago I had occasion to study the oblique cylindrical system of 

projection in its application to the mapping of areas along selected Great 
Circles running in the direction of Empire Airways. In so doing it occurred 
to me that this system would produce a good map of the United States, and the 
accompanying map is plotted from the co-ordinates which I worked out at 
the time with the aid of Hammer’s “Kartenprojektionen.”” The Great Circle 
forming the axis of the map passes through Washington and San Francisco. 
The projection can be made analogous to the Conical with two standard 
parallels by adjusting the scale along two circles, one on either side of the 
Great Circle forming the axis of the map. 

The side margins can be divided (in degrees on the present example) as 
in the ordinary Mercator chart, and this is what seems to me a particular 
advantage of the projection. Distances more or less north and south can be 
scaled off by the same rules as on the chart. Distances east and west near the 
top and bottom margins are better determined by the scale factors written 
against the projected small circles parallel to the principal axis of the map. 


A MAP PROJECTION FOR THE ENGLAND-AUSTRALIA 
AIR ROUTE 


REV. H. POOLE 


HIS is a modification of Mercator’s Projection, designed to be approxi- 
mately equidistant as well as orthomorphic along a selected loxodrome, 
and therefore suitable for a general map of an air-route such as that from 
Mildenhall to Melbourne, which approximates to a loxodrome as nearly as 
to a great circle. 
The unit (unless otherwise stated) is 1° of the Equator, and the ellipticity 
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of the meridians of the Earth is neglected. To obtain approximate equality 
of scale along the loxodrome we proceed as follows: 

Calculate the latitudes of the points where the meridians at intervals of 
10° are cut by the loxodrome. 

Consider the rectangle bounded by meridians and parallels of the Mercator 
projection of which any segment of the loxodrome between consecutive 10° 
meridians is the diagonal, and calculate the factor which will reduce the linear 
scale of this rectangle to the scale of an equatorial rectangle. 

Reduce the intervals between the successive meridians in these proportions, 
and the distances between the parallels to equality with that of the equatorial 
rectangles. 

We have then a projection which is approximately true to scale and ortho- 
morphic in the neighbourhood of the loxodrome, at the expense of these 
properties elsewhere. 

To the nearest degree the positions of the terminals are: 


Mildenhall .. & € 
Melbourne .. .. E. 145° 8. 3 


and the distances of these points from the Equator on the Mercator Map are 
61-09 and 41-08 units respectively. Thus the loxodrome, which cuts the 
Equator at E. 86°7, is inclined to it at an angle whose tangent is 


(61-09 +-41°08)/145, or 0-7046. 
Therefore the points at which the 10° meridians cut the loxodrome are 
successively 7-046 units nearer to the Equator. 
These distances may be expressed in terms of latitude; and we obtain the 
following table: 


Meridian Dist. of intersection Equivalent 

from Equator latitude 
61°09 52°00’ 
10 54°04 47 27 

20 47°00 42 28 

30 39°95 37 93 

40 32°91 31 14 
50 25°86 25 OI 

60 18-81 18 29 

70 11°97 II 41 

8o 4°72 4 43 
(86-7 0-00 © 00) 
go 2°33 2 20 
100 9°37 Qg 20 
110 16°42 16 12 
120 23°46 22 50 
130 30°51 29 10 
140 37°56 35 08 
150 44°60 40 41 


The intervals between 10° meridians have now to be reduced proportionally 
so that the parallels are at a uniform distance apart, this distance being the 
same per 10° as that of parallel 10° from the Equator. 
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Now the portion of the loxodrome between meridians 0° and 10° lies between 
parallels 52° 00’ and 47° 27’, t.e. within a latitude interval of 4°55. But this 
is represented on the Mercator map by a latitude interval of 7-046. Therefore 
the “‘vertical’’ scale must be reduced over this section in the ratio 7-046 : 4°55. 

This would be correct if the “vertical” scale were to be the same as along 
the Equator. But the interval between 10° parallels is to be the same as the 
distance of parallel 10° from the Equator, which is 10-05 units. Therefore the 
scale between meridians 0° and 10° must be reduced in the ratio 7-046 : 4°55 
X 1-005 ; 7.e. the plotted interval between meridians 0° and ro° will be 10 x 4°55 
1:005/7:046=6-49. 

The other values are obtained in the same way, and the following table 
shows the calculated intervals between 10° meridians: 


Between meridians Range of latitude Reduced interval 
E. -10° 4°55° 6°49 (units) 
10- 20 4°98 7°10 
20- 30 5°42 
30- 40 5°82 8-30 
40- 50 6-02 
50- 60 6°53 9°31 
70 6:80 9°70 
70— 8o 6:97 9°94 
80- go 10°05 
go-100 7:00 9°98 
6°87 9°80 
6°63 9°45 
120-130 6°33 9°03 
130-140 5°97 8°51 
555 791 


Note.—The accompanying map has been drawn by the Society’s draughtsmen 
from the above figures. There is a small numerical error in the deviation. For 
spherical Earth the “meridional parts” corresponding to 38° are 24683 =41°14, 
not 41°08; but on the small scale of the drawing the effect of this error is 
inappreciable. 

For maps on a larger scale it would be better to subdivide further, e.g. work with 
intervals of 2° instead of 10°, and to take into account the ellipticity. The Table 
of Meridional Parts . . . for the International Ellipsoid (International Hydro- 
graphic Bureau, Special Publication No. 21, Monaco 1928) shows that for 
ellipticity 1/297 the meridional parts for 10° are 599:05=9°98, instead of 
10°05 for the spherical earth; it therefore seems superfluous to introduce the factor 
10°05 in the simple approximate calculation.—Ed. G.F 
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TRANSPORT ON THE RIVER SHIRE, NYASALAND 
G. L. GAMLEN 


Towards the end of 1931 Mr. Gamlen sent to Mr. Reeves a graph of maximum 
and minimum Lake Nyasa levels from 1896-1930. After falling pretty steadily 
until 1914 the Lake rose rapidly, and in 1930 was still rising. We therefore 
inquired of Mr. Gamlen the effect of this rise upon the Shire navigation, and 
whether in the interval of low lake the channel had become so obstructed that the 
river had not returned to the state of navigability which it had in Sir Harry 
JFohnston’s time. In due course Mr. Gamlen has sent us the following notes, which 
it is well to put on record, since the recent opening of through railway communica- 
tion with Beira by the lower Zambezi bridge has made the state of the Shire no 
longer of more than historic interest. The photographs which accompanied the 
note were unfortunately not suitable for reproduction, but are preserved in the 
Map Room.—Ed. G.f. 


O follow the history of the Shire as the main factor of transport in Nyasa- 

land in the early days, and how subsequently owing to its vagaries the 
Shire Highlands Railway (now the Nyasaland Railways) and others came to 
be built, one must start from the mouth of the Zambezi at Chinda, taking in 
some notes on that river as well. 

By sailing up the Kwakwa mouth of the Zambezi the Portuguese reached 
and built their forts at Mutarara on the left bank of the river and Sena and 
Tete on the right bank, during the early part of the sixteenth century. In 
1858 Livingstone ascended as far as the Kebrabassa rapids above Tete, 400 
miles from the sea, in a steam launch, the Ma-Robert. 

In 1861 Livingstone in the Pioneer sailed up the Zambezi and thence up 
the Shire to Chibisas. The boat was then dismantled and taken overland to 
Matope, the Murchison Cataracts necessitating this. 

Again in 1876 a screw steamer belonging to the Livingstonia Mission on 
Lake Nyasa, named the Jtala, sailed from Chinde to Katungas, being dis- 
mantled there and carried in parts to Matope for re-erection and launching 
on the Upper Shire. This vessel was 50 feet long with a draught of 5 feet. 
It was carried in 800 loads none of which exceeded 50 |b. 

The paddle steamer Lady Nyasa owned by the African Lakes Corporation 
(A.L.C.), 60 feet long by 12 feet broad with but 1 foot draught, was the first 
commercial steamer to run between Chinde and Katungas. Her maiden 
voyage took place in March 1879. 

This vessel was the forerunner of this firm’s fleet, which in 1923 comprised 
seven ships, numerous barges, etc., all on the Lower Shire and Zambezi. At 
the same time the British Central Africa Co. (B.C.A.) owned five ships, 
barges, etc. 

In 1889 Sir Harry Johnston crossed over the Bar at Chinde in H.M.S. Stork, 
proceeding in small boats up the Zambezi and Shire until he boarded the 
African Lakes Corporation steamer Fames Stevenson, which took him to 
Chiromo, the junction of the Shire and Ruo rivers and on to Katungas. 

In July 1891 two gunboats, H.M.S, Herald and Mosquito, sailed up the 
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Zambezi and Shire with Sir Harry Johnston on his second entry, Port Herald 
receiving its name from the gunboat, as the point of entry into Nyasaland. 

Until 1900 all steamers used to sail as far as Katunga, but after this date, 
owing to the decrease in the depth of the Shire, the larger steamers discharged 
their cargoes at Chiromo 52 miles downstream, and later at Port Herald 30 
miles farther downstream. Goods were then carried forward by smaller 
vessels such as the Scott, Bruce, etc. This continued until 1907, when the 
railway from Port Herald to Blantyre was opened. 

From this date until 1914 during the months January to June all the 
steamers ran as far as Port Herald, but from July until the rise of the Shire the 
large steamers berthed at Panga, a few miles upstream from Vila Bocage, 
which lies at the north-west foot of Morrumbala Hill. The cargo was then 
transferred to smaller craft and taken to Port Herald. The passengers made 
the journey from Panga to Port Herald in house boats. These were poled and 
paddled by natives. 

'ntil 1922 Port Herald was the gateway to Nyasaland—even though the 
Central Africa Railway had been opened in late 1914, it was only used during 
the low-water period, and both cargo and passengers, when the Shire rose, 
were again taken to catch the train at Port Herald and not at Chindio on the 
Zambezi. 

The largest steamer operating from Chinde up the Shire was the stern- 
wheeler Empress, launched at Chinde in 1900, having a tonnage of 105, 
engines developing 120 h.p., and a draught of 2 feet 6 inches. The cargo 
was carried in barges lashed to the steamer’s sides, sometimes four in all, and 
the passengers were carried on board. The maximum load was 140 tons of 
cargo, but the average was 60, and there were four regular sailings ex Chinde 
per mensem by A.L.C. boats. 

The Shire Highlands Railway from Chiromo to Blantyre was proposed in 
1900, owing to the difficulties that were being experienced in the navigation 
of the Shire, but before work was begun in 1904 the river dried up still further, 
and the scheme was extended southwards to Port Herald. The bridge over 
the Shire at Chiromo, which has a lifting span of 100 feet and consists of 
1100 foot+-5 x45 foot-+4 x30 foot spans, was completed in 1907, the 
railway being officially opened in March 1908, with a total length of 113 miles. 
Shortly after this the river showed further signs of rendering navigation 
hazardous between the Zambezi and Port Herald; for this reason the Central 
Africa Railway was surveyed in 1912. The route this railway took was from 
Chindio, 110 miles from Chinde on the left bank of the Zambezi, some 3 miles 
upstream from Pundooma, the Zambezi-Shire junction; along the island of 
Inyagnoma, across the Zambezi break-through named the Ziu-Ziu at Baue 
(38 x 50 foot spans), 23 miles from Chindio, to Port Herald. This railway 
was opened in 1914. 

This island of Inyangoma is formed by the Zambezi breaking through at 
the end of the red sandstone ridge at Mutarara on the left bank. Flood water 
of the Zambezi flows down the Ziu-Ziu and joins the Shire some 10 miles 
north of Vila Bocage. Steamers at times of high water have gone as far as 
Baue via the Zambezi or Shire. Since the island is low lying and is comprised 
mainly of sand and sparse acacia jungle, the communications with Chindio 
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were broken each year by the washaways in the railway made bythe Zambezi 
overflowing in many places. On these occasions the steamers went to Port 
Herald. In April 1927 the large steamers sailed as far as 4 miles up the Ruo 
from Chiromo, owing to additional floods from the Shire and Ruo breaching 
the railway both sides of Chiromo. 

Again transport by water to Nyasaland became endangered, this time by 
the Zambezi, which during the months July-November became so short of 
water that only by following tortuous channels, lessening the load, and by 
much hauling and pushing off sandbanks were the steamers able to reach 
Chindio. This led to the building of the Trans-Zambezia Railway from 
Dondo to Murrasa, 157 miles, on the right bank of the Zambezi opposite 
Chindio. At Dondo this railway joins the Beira railway section of the Rho- 
desian Railways and has power to run over 18 miles of it into Beira. 

Owing to the cyclone that occurred at Chinde harbour on 24 February 
1922 which demolished the port, formed a large sandbank at the shipping 
entry to the Zambezi, and sank a number of vessels, the Trans-Zambezia 
Railway was hurriedly opened in the same year. This new railway took over 
the fleets of the African Lakes and British Central Africa Companies in 1923. 

Since then these vessels ferried the traffic across the Zambezi between the 
termini Murrasa and Chindio, plied for freight when there is sufficient water 
for them to sail up and down the Zambezi, and during the flood season, when 
necessary, Maintain communication between the Trans-Zambezia Railway 
and Port Herald. 

Once more the low water in the Zambezi jeopardized transport, and the 
steamers might take anything up to ten hours to cross the 2 miles between 
Murrasa and Chindio. Owing to these conditions, during the rains the wash- 
aways caused by the Zambezi floods, and during the dry season the lack of 
water, the Lower Zambezi Bridge, from Sena on the right bank to Donna 
Anna, a mile upstream from Mutarara on the other, was built, the Trans- 
Zambezia railway being extended from Murrasa some 26": miles to the bridge, 
and the Central Africa Railway connected with it at Donna Anna by a line 
some 2': miles in length from Baue. 


We may now consider in greater detail the rapid deterioration in the channel 
of the Shire. 

From Livingstone’s diary we can form a good impression of the river. 
“September 1859, our course follows the Shire above the cataracts, which is 
now a broad deep river with but little current. It expands in one place into 
a lakelet called Pamalombe, full of fine fish and 10 or 12 miles long by 5 or 6 
in breadth. The banks are low and a dense wall of papyrus encircles it.”’ 

“1861. The Pioneer was a very superior little vessel and well suited for our 
work in every respect except in her draft of water. 5 feet were found too 
much for the navigation of the upper part of the Shire. Designed to draw 
3 feet only, the weight necessary to impart extra strength and fit her for the 
ocean brought her down 2 feet more and caused us a great deal of vexatious 
work, in laying out anchors and toiling at the capstan to get her off sand banks. 

“Had the fine little ship drawn but 3 feet she could have run up and down 
the river at any time of the year with the greatest ease, but as it was, having 
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once passed up over a few shallow banks, it was impossible to take her down 
again until the river rose in December.” 

“1861. We hastened from this sickly spot (Lake Pamalombe) to seek more 
pleasant quarters on the healthy shores of Lake Nyasa. We sailed into it on 
September 2. We found the Upper Shire from 9g to 15 feet in depth.” (This 
would apparently refer to the Shire between Pamalombe and the Lake.) 

Mr. F. L. M. Moir, in his book ‘After Livingstone,’ says that when he 
reached the Upper Shire at the end of 1878, “it was broad and deep, anything 
less than 8 feet being viewed with concern.” This was at the end of the dry 
season presumably, so the river would be at its lowest. 

Navigation from Matope and Mpimbi carried on until 1902, throughout 
the whole year without difficulty, but after this date trouble began owing to 
the scarcity of water in the dry months October—January. The steamers 
during these months only reached Liwonde. After 1905 it was not possible 
for steamers to reach Liwonde during these months. 
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High and low levels of Lake Nyasa, 1895-1930 


The Nkazi river in 1908, by changing her course and joining the Shire at 
Nandambo, began the bar which has been extending since. 

In 1911 the Matope, Gwaza, and Mpimbi depots were closed and the 
African Lakes Corporation opened again at Liwonde. Passengers and cargo 
were brought to Mpimbi via Lirangwe, embarking on to barges; they were 
then poled to Liwonde to the steamers. 

Stones appeared at Liwonde in the river bed during 1911, thus rendering 
passage south impossible. The Monteith in 1913 made the last journey on the 
Upper Shire and then only as far as Lake Pamalombe—2o miles. She now lies 
at Ft. Johnston. 

During 1913-14 barges only were poled from Liwonde to Lake Nyasa and 
thus closed the Upper Shire as a transport agency. 

The main cargo in the early years was materials for the African trans- 
continental telegraph line, but goods for the Congo, Abercorn, and parts of 
Tanganyika also came this way, the Queen taking it up the Lake, and from 
there on it went by teufa teufa. 

In 1933 there was no commercial vessel on the Lake. 

When the Queen was boilered at the African Lakes Corporation’s quay, 
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Ft. Johnston, in 1898, the Lake H.W.L. was 1562 feet above sea, and there 
was plenty of water flowing down the Shire, but in 1933, though the Lake 
H.W.L. was over 1564 feet the flow was only very slight. 

In 1924 H.W.L. was 1558-5 feet and Lake Pamalombe was dry; the Shire 
then had its source just south of its confluence with the Nkazi river, and water 
from this river, during the rains, flowed towards Lake Nyasa, the bar which 
has formed to the immediate south of the Nkazi junction preventing water 
from flowing down the Shire. The Nkazi Bar is about 1'2 miles in jength. 

In 1925 Pamalombe was flooded, the Lake H.W.L. being 1559 feet. 

During the rains of 1932-33 in February, there were 6 feet of water over 
this bar, flowing at o-6 m.p.h., and at Liwonde the conditions were similar, 
the flow being through dense weeds, Sudd, etc., along its entire course to 
Matope. 

The gradient from Lake Nyasa is very slight, being approximately 3 inches 
per mile as far as Matope, so taking into account the numerous bars, its 
winding course and the Sudd reeds, etc., no great flow can ever be expected. 
Observations during the last three years show that it takes two months from 
Lake H.W.L. for the water to reach Liwonde. At times however there are 
local rises and rushes of water, but these are caused by other rivers which 
have steep gradients and flow very rapidly after heavy rain. These rivers 
carry down large quantities of silt, and on reaching the almost still waters of 
the Shire deposit their load, which is gradually spread, resulting in the long 
bars being formed. This in turn causes the floor of the Shire to rise, making 
the river shallower, and in addition gives a suitable bed from which the reeds 
may grow. 

Experiments during the rains of 1932-33 showed that the Rivi Rivi carried 
6 per cent. by volume of silt, which corresponds to 0-96 cubic foot per 100 
gallons. 

During the recent well sinking for the foundations of the new railway 
bridge across the Shire the following strata were pierced, water-level during 
July being 1542-5, and the depth of water 8-6 feet. 


Fine sand and silt... “ES 
Pebbly sand and clay 3°5 
Dark yellow clay with sand and pebble conglomerate — 30 
22°5 


At this depth a greenish sandy clay, heavily cemented by lime in places, was 
encountered. This layer was so hard as to suggest bedrock, but Mr. C. B. 
Bissett, the Assistant Director of Geological Survey, gave his opinion that 
this was not so, and that the material had been deposited by the river in the 
distant past. However judging by appearances the first 19-25 feet are of much 
more recent date. From this it becomes clear that the bed of the Shire has 
been and is continually rising, which is the main cause of its ceasing to be 
navigable. 

Personally I maintain that the accelerated raising of the river bed has been 
caused by the increase in the population since the advent of the European, 
which has necessitated the cultivation of large areas of land, and the wholesale 
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denudation of the country of the forest has followed. This has allowed the 
torrential rains to remove most of the soil from the hill slopes and elsewhere, 
there being nothing left to hold up the water, and the problem of soil erosion 
throughout Nyasaland has undoubtedly become a question of great impor- 
tance. Not only is this indiscriminate cutting of the indigenous forest serious 
from a soil erosion point of view, but also, with the fast increasing population, 
from the standpoints of fuel, building purposes, and the drying up of streams. 

The conditions on the Lower Shire are very similar to those on the Upper. 
From Chikwawa to the Zambezi, the fall being approximately 6 inches per 
mile, the river course is consequently very winding and overgrown with 
weeds. 

During periods of excessive rains the lower Shire forms a huge lake and 
steamers can go with safety many miles from the river banks. This flooded 
area extends from the Zambezi to Chiromo, the junction of the Shire and the 
Ruo; further reference to floods however will be made later. 

Having in mind the very slight gradient, the bars that have been and are 
being formed, the reeds and the Sudd, the cost of opening this waterway for 
navigation would be prohibitive. Further, the cost of keeping the channel 
clear would be far from slight, and now, since the railway connects with the 
Lake the necessity has also disappeared. In view of these facts it may be 
safely assumed that the Upper Shire will never again play a part in the 
transport system of Nyasaland. 


NEW LAKE ON MOUNT KENYA 
K. C. GANDAR DOWER 


HE discovery of what I believe to be a hitherto unreported lake lying on 

the slopes of Mount Kenya was the accidental outcome of a very different 
enterprise which kept me in the Equatorial Mountains from October 1934 
to March 1935. Native rumours, the strange experiences of one or two white 
men, and the inspection of two most enigmatic skins, suggested the probable 
existence of a remarkable sub-species of lion, not yet known to science, living 
the life of a leopard in the thick bamboo and hagenia forests of the 10,000-foot 
levels. As the result of six months’ work I am satisfied of the existence of this 
animal as a separate sub-species, but owing to the difficult nature of the 
country and the rarity of the beast I have been unable so far to obtain sufficient 
evidence to lay before the authorities for proper classification. This lion is 
remarkable for many reasons other than its curious habitat. It is possibly 
dwarf, there is some evidence for a slightly unusual shape of foot, and it 
certainly retains the cub markings into maturity. A male, perhaps three years 
of age, and already possessed of a mane, retains a thick patterning of rosettes 
all over its body almost to the spine itself, while bars on the paws are another 
unusual feature. The skins of many adult East African lions show traces of 
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“spots” on the legs and near the belly, but none have come to the notice of the 
British Museum showing markings that approach those of the skins in my 
possession or of the one or two lions observed by members of the expedition. 
Whether these forest mountain lions are the last survivors of the original race, 
which was spotted, or whether they represent a throw back to the ancestral 
form, and to what extent they differ from the normal East African lion, are 
questions not yet answered. 

During the course of this expedition I employed a number of boys on 
Mount Kenya (normally an uninhabited area), and these scouts reported the 
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existence of a lake above Meru, “bean-shaped and very beautiful.” I was 
acquainted with the work of Melhuish and Dutton recorded in “Kenya 
Mountain,” and I was associated with Raymond Hook, a settler of Nanyuki, 
who knows more of the mountain generally than any other man. He is an 
expert at pack travel and at navigating the very difficult forests that render so 
bewildering the ascent of the vast slow incline. He has been responsible for 
Shipton’s transport on the three occasions on which he has climbed the peak. 
Since neither Raymond Hook, nor Melhuish and Dutton, nor Government 
Departments knew of any lake in the area where the scouts reported it to lie, 
I decided to investigate, and on February 25 I joined my nearest camp, 
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which was pitched on the lower forest edge about 30 miles to the west and 
north of Meru near the 200 mile long motor road that surrounds the vast 
and little-known bulk of the mountain. The next morning I started early 
with four native boys, the same number of donkeys, and Muller, a Dutchman 
who had been in charge of the camp. We hoped, given good weather, to be 
back again within three days. 

The forest belt that girdles Kenya has been described so often that I shall 
barely mention it here. At this point it was not quite typical in that it was 
less extensive than usual and that the bamboo belt was fortunately missing. 
Using the elephant and rhino paths, which are the easiest method of travel, 
we came out after three hours through the scrub and giant heath on to the 
10,000-foot moorlands that are so reminiscent of Highland scenery. A 
magnificent sweep of hills rose switchbackwise to the last sharp 2000 feet of 
the peak proper, some 20 miles away. From the peak a ridge (11,500 feet at 
its lowest part) ran eastward across our front, forming the skyline to the south, 
and this ridge rose to a subsidiary peak, Ithanguni, perhaps some 12 miles 
from the summit proper, and about the same distance from us. Just under 
the summit of this peak a dark line suggested a lip of what might well be an 
extinct volcano and the cradle of a desolate lake. Half-way between us 
Rutundu, a symmetrical and most striking Table Mountain formation of rock, 
rose a little to the left of the direct line. 

Even in the dry season travel on Mount Kenya is rendered difficult by bogs 
and marshy streams. These are no obstacle to men but prove a great trial to 
donkeys. In this part of the mountain however the resistance of the streams 
was of a rather different nature. One river, an unnamed tributary of the 
Kathita, though often only a few feet wide, had cut a channel 4o feet deep, 
invisible until we were right on top of it, but we crossed this at a point where 
for a few yards it ran underground, and by evening we were encamped 
3 or 4 miles from our objective, almost at the foot of Rutundu. Almost, 
because between us was a small gulf fixed. The main Kathita river girdled 
Rutundu, as if it were a castle moat, and threatened to render it impossible 
to reach the lake from this angle of approach. Almost opposite our camp two 
of its headwaters joined to make one river. The first could be crossed by men, 
though its water was too deep down to provide drink for donkeys; the second 
formed a narrow gorge 100 feet deep, and apparently impassable. We explored 
a mile upstream and half a mile down before we found a spot where even an 
active man could hope to climb both down and up. 

Next morning, leaving the donkeys behind in the care of two boys, we 
crossed the Kathita and investigated a tarn which we had seen the evening 
before nestling at the foot of the cliffs across the river. It was surrounded by 
burnt brushwood, with an occasional giant groundsel or lobelia, and upon its 
waters two or three unidentified aquatic birds were swimming. In Muller’s 
opinion these were ‘‘dugs,” and it was only three days later that I realized that 
this identification was less a triumph of ornithological skill than a mispro- 
nunciation. From this tarn the lake appeared to lie about 1500 feet higher up 
and almost due (magnetic) south. A gentle rise of 2 miles and a steeper climb 
of 1 brought us over the lower lip and in sight of the lake. 

The scene was a striking one. The lake was between a quarter and half a 
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mile in length and 200 yards or so across at its widest point. On three sides, 
to the east, north, and west, the lip of the volcano curled around it in the shape 
of an amphitheatre. On the south beyond a few yards of talus and tumbled 
rocks the cliffs rose sheer for 200 or 300 feet. And from where we stood at its 
eastern end, we could look the length of the lake to where, above its low western 
bank, was almost framed the snow-clad peak of Kenya. 

A few hours later clouds piled up from the south cutting out the sunlight. 
Dim streamers of mist floated between us and the summit of the cliffs. The 
sense of lifelessness became acute. The thin burnt scrub—forest fires too 
often sweep the mountains—the slabs of rock, the bleak colourless tussocks, 
an occasional giant lobelia or giant groundsel, made a chalice fit to hold these 
cold grey waters. There were no footprints by the margin, and no birds swam 
on the water. But when we arrived the sun was shining brightly and I was able 
to take some photographs that give a far more accurate picture of the lake 
than I am able to convey. I was also able to obtain compass bearings of a 
sufficient number of points, particularly Batian (Kenya Peak), Meru Boma, 
and Lololokwi. 

The lake possesses several features of particular interest. To the western 
end it has a sandy beach that is rimmed with a white deposit, and the water 
feels extraordinarily soft. ‘The lake appears to have little or no seasonal rise 
or fall. No streams flow into it and none flow out, at least above the surface, 
though in this part of the mountain where there are so many underground 
waterways | at first suspected that it might drain into the Kathita, a tributary 
of which runs past it at a slightly lower level perhaps half a mile to the west 
and to the north. 

I had no thermometer with me, but putting in my hand to confirm a state- 
ment of the boys, I was amazed to find that at 12,000 feet the temperature 
appeared to be luke-warm. This was however a tactual illusion, proving once 
again how unreliable is this method of measuring temperature, for a second 
expedition, equipped with a thermometer, discredited the theory of hot 
springs. ‘The temperature proved to be normal. The water is soft and sweet, 
and boils at rg1° F. 

From the western bank a magnificent panorama opened out of Kenya’s 
peaks and the northern slopes of the mountains, while from the eastern bank 
one looked as from Godland down on the sun-scorched plains that stretched 
away towards the Abyssinian frontier, and felt indeed “‘careless of mankind.” 
From this pointtoo I could see on to the top of Rutundu, beside which we had 
camped. I had believed that it might be an extinct volcano cradling yet another 
lake, but it proved to have a comparatively flat top, and certainly was not 
sufficiently a crater to hold much water even during the rains. 

On our return journey we cut across to the Kathita without losing altitude 
and followed its course back to our camp, but we were unable to find any trace 
of subterranean connection between the river and the lake. 

It may at first seem surprising that a body of water of considerable dimen- 
sions could so long have existed unreported on Mount Kenya, but on con- 
sideration it becomes easy to understand. The mountain covers a vast area— 
the road that circumscribes its higher slopes is 200 miles in length— and the 
whole of that area consists of uninhabited forest reserve. ‘The Wanderobo 
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and Kikuyu natives who occasionally make their way into its fastnesses are 
usually bent on the illegal practice of honey-hunting and are unlikely to broad- 
cast their activities. In these days of the ‘“Cook’s Tourist Safari” white 
hunters have lost the initiative of Allan Quartermain, and mostly fight shy of 
a region inaccessible to their most cat-like motor cars. Those few big game 
hunters who visit it in search of elephant, buffalo, or rhino naturally con- 
centrate on its lower circle of forests, while just as naturally exploring and 
climbing parties have tended to concern themselves with the immediate 
neighbourhood of the main peak itself. Lying cradled beneath the summit 
on the northern face of Ithanguni, 12 miles from Batian, its waters are invisible 
from any point on the mountain, even I believe from the 17,040-foot summit ' 
of the highest peak itself. 

On returning to England I was confronted by an unexpected difficulty. 
The only available maps of the area were largely out of date. They differed 
materially from each other and from the facts, so far as I had ascertained them, 
and although I had no difficulty in placing the lake with reference to Ithanguni 
the confusion of the river systems baffled me completely. The immediate 
neighbourhood of the peak has been well mapped, particularly by Melhuish 
and Dutton, but all the less central slopes are vague and conjectural. In par- 
ticular on Kenya S A—37/B the river in the Hinde Valley is shown to flow 
north-east, passing west of Ithanguni before plunging into the forest. No 
Kathita appears here on the moors above the forest, but in the complementary 
(though not contemporary) map only the Kathita is shown to emerge below. 
Therefore the tributaries I had crossed might belong either to the Kathita or to 
the Hinde—I had no means of deciding which—or again the Kathita and the 
Hinde might be one and the same river. I therefore referred the whole matter 
to Raymond Hook at Nanyuki, and he very kindly arranged for a party to 
investigate the river systems. The results thus obtained in conjunction with 
my own observations have enabled me to compile the accompanying map 
which, though of course it lays no claim to accuracy of detail, gives, I believe, 
a much more truthful plan of the north-eastern slopes of Mount Kenya than 
has hitherto been available. 


Note to accompany the Map 


The important features are these. The lake lies to the north of Ithanguni, 
not centrally in the summit itself. The Hinde valley river flows neither north- 
east, westward of Ithanguni, as shown on Kenya S A—37/B, nor between 
Ithanguni and Lake Ellis. A river certainly exists, running in a deep gorge 
north of Lake Ellis and south of Ithanguni, but it is not the Hinde. The Hinde 
after running in an east-north-easterly direction develops a southerly tendency 
and, after passing a quarter of a mile to the south-west of Lake Ellis, joins the 
Nithi near the 11,000-foot contour. 

The Kathita has two sources close together, about 1 mile north of Sendeyo. 
They diverge at first but join about 2 miles west of Ithanguni. Other tribu- 
taries run from the ridge which connects Ithanguni with the higher levels, 
and one of these tributaries passes half a mile west of the new lake. 


Kenya Mountain from a point 1 mile N. of the lake 


REVIEWS 


EUROPE 


SCOTTISH QUEST. By F. ANperson. London: Herbert Jenkins 1935. 
8 <5 inches; 252 pages; illustrations and sketch-map. 7s 6d 
The book is described by its author as a guiding book. The first 133 pages give 
an account of a motor tour through the more frequented parts of the southern 
uplands, starting from and returning to Glasgow. The second half of the book 
begins with a description of the journey from Glasgow to Crieff. The tour is 
then continued by Blair Atholl into the Northern Highlands, which are however 
only skirted. The southward journey from Inverness to Edinburgh is made by 
Aberdeen and the Spittal of Glen Shee. The book is pleasantly written and the 
author shows real appreciation of the Scottish countryside, but it adds nothing 
to one’s knowledge of geography and tells little that is fresh about the country 
passed through. The illustrations are numerous and interesting, especially those 
lent by the L.M.S. Railway Company. It is unfortunate that the book has been 
allowed to appear with so many serious mistakes in grammar and syntax. G. M. 


THE BEAUTY OF BRITAIN: A Pictorial Survey. Introduced by J. B. 
PrigsTLEY. London: B. T. Batsford 1935. 7!:X5 inches; viiit248 pages; 
illustrations. 5s 

This compact little volume containing over one hundred illustrations is 

excellent value for the holiday-maker. After the flood of topographical literature 

that has appeared recently on the British countryside it was bold of the pub- 
lishers to plan yet another book. Novelty of treatment could scarcely be hoped 
for but at least they have avoided monotony of treatment by enlisting a dozen 
writers, led by the enthusiastic and optimistic Mr. J. B. Priestley, each a staunch 
champion of his own chosen area. Some of the contributors, through con- 
scientiousness and local patriotism, are inclined at times to relapse into a cata- 
logue of place-names: the best chapters perhaps are those by Mr. A. G. Street 
and Sir William Beach Thomas, who wisely disdain any attempt at compre- 
hensiveness, and give rein to their personal preferences and interests. All 
however succeed in bringing out the essential characteristics of each region, with 
particular emphasis upon its historical associations, and the written words are 
worthily supplemented by the excellent and unhackneyed illustrations, which 
depict the landscape in all its seasonal changes. Rs. io. 


ESTUDIOS SOBRE LA GEOGRAF{[A ANTIGUA DEL MEDITER- 
RANEO. By José Maria Icuat. Madrid: (La Rafa) 1934. 9': X6'2 inches; 
108 pages; illustrations and maps. 5 pes 

The author of the work under consideration—a professor of the Universidad 
Central de Madrid—seems bent on creating another mystery in place of the one 
he sets out to make clear to us. Only thus can we explain why the title ‘Studies 
of the Ancient Geography of the Mediterranean,’ should be so completely 
divorced from the material which is discussed under it. His subject is nothing 
more nor less than Atlantis: any other title for the study is completely misleading 
and prejudicial to the finding of the right readers. 

In modern times considerable interest has arisen concerning the interpreta- 
tion of legends in their geographical setting, the studies of Zambonini and Mucke 
being probably the best on that theme. This author has some idea of making 
such an interpretation for the legend of Atlantis, an idea which gets swamped 
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under his disordered detail and reluctance to make judgments. José Maria 
Igual set out, he tells us in the preface, to compile an Atlantis bibliography 
which he expects to act “‘rather as amplification of than rival to” the recent 
ample work on the same subject by Gattefossé and Roux. He takes up the 
interest of early Greeks in the “‘western islands,” annotates the Atlantis refer- 
ences of various classic authors—mostly, by the way, mere echoes of Plato— 
tries to analyse the basis for their statements, to locate in modern terminology 
the geographical features to which they vaguely refer and continues so through 
the commentaries of the ages to the scientific and pseudo-scientific writings of 
to-day on the theme. Naturally the accounts by Plato in the Dialogues Timaeus 
and Critias are reproduced in an almost verbatim translation. By far the greater 
bulk of the book however centres on modern studies and points of view. 

Yet the result of all this can neither be called bibliographical as the author 
intended, nor purely critical as readers might hope. The essential of a biblio- 
graphy is that the indexing should be impeccable: here we have no index of 
authors, nor of titles, nor of chronological order—only a list of chapter headings. 
At first, in the Classic and Mediaeval references, the treatment is entirely 
chronological with subdivisions on the nationality of the authors cited, then 
breaks into a different scheme, classifying the modern authors according to the 
site they attribute to Atlantis. Strangely enough, the very last chapter or 
section examines the origins or Plato’s version of the legend, discussing the 
points of view as to whether Plato invented the story, was reproducing something 
related by others (Solon in particular), or building a phantasy of his own on the 
fragmentary geographical ideas of his time. The introduction, on the other hand, 
serves to present Atlantis as used in modern literature, in novels of Pierre Benoit, 
Gerard Hauptmann, etc. Suchis the peculiar order of the materials in this study. 

In these circumstances it is much to be regretted that having examined his 
wide bibliography, Sefior Igual has chosen only to give us a series of simple 
essays rather than attempt some form of critical weighing up. 

That Atlantis should be America has no true scientific basis, while we do not 
deny that some Eurafrican, half dead from the Atlantic crossing, may have 
reached that continent even in remote antiquity. That it should be a now sub- 
merged continent in the Atlantic cannot find sound geological support except 
for times when no man could witness it. Our only task is to interpret the vague 
figurative descriptions of Plato by some part of the Western Mediterranean coast. 
It may even be justly termed facetious to attempt more precise definition than 
this of detail which Plato leaves so veiled. This author does not commit himself 
in judgment yet gives us to understand (p. go) that he inclines to place Atlantis 
in Tunis, and will undertake excavations there to find support for the ideas of 
Borchardt and Herman. 

Although parts of Spain have, at various times, been proposed as Atlantis, 
the Spanish bibliography on the matter remains limited and a promising field 
for examination. For that reason we should welcome research into the early 
Spanish points of view. Sefior Igual however does not make that his object in 
writing this privately printed and circulated book; he shows himself more con- 
cerned with foreign writers, as if to present their ideas to such of the Spanish 
public as may be interested. G. D. 


EL POTENCIAL ECONOMICO DE ESPANA. By ANTONIO DE MIGUEL. 

Madrid: Grafica Administrativa 1935. 9': X inches; xii +326 pages. 16 pes 
Antonio de Miguel, as chief of the Statistics Department of the Banco de 
Espafia, has been publishing fairly regularly since 1917 a series of sound con- 
tributions to economic knowledge in Spain. His latest and amplest work, which 
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we have to hand, came out first in parts in ‘La Economia Espajfiola’ and has now 
appeared unified into a book. 

Strictly speaking, ‘El Potencial Economico de Espafia’ might properly be 
called a sketch of Spain’s economic geography. To sketch Spanish economy is 
confessedly an enormous undertaking; an outline becomes possible only when 
the details contain within themselves some interrelation, and from the beginning 
it has to be realized that this conformity or harmony in the parts does not exist 
in Spain. Ortega y Gasset summed this up by saying that Spain is invertebrate 
in allits aspects. The various well-defined regions, each with its special economy, 
do not articulate into that clear unit which the simplicity of Spain’s physical 
shape promises. Nor has there arrived any one capable of making the parts 
work smoothly together except under the sheer force of dictatorial powers, a 
method which has inevitably destroyed itself after a time by the accumulated 
heat of frictions set up. De Miguel regrets that no Adam Smith or Hamilton 
has been born to define an economic structure of maximum efficiency for Spain: 
we confess that, given its range of conflicting parts, Spain appears unlikely ever 
to see such a genius. 

De Miguel, in his economic investigations, shows an exceptional sense of 
clear judgment and a keen power of analysing any complex of influences at work. 
He has to be highly congratulated on steering away from that Spanish tendency 
to lapse into empty rhetoric when national matters are under discussion. Per- 
haps, to those accustomed to the seeming impartiality of other European 
economists, he may appear to err in worrying over what should be, what could 
be, rather than contenting himself with examining the economic actuality and 
its immediate antecedents. Discussing the backward condition of some regions, 
he sometimes forgets that it is not always private or national indifference which 
prevents regional evolution to its optimum: a country that has become funda- 
mentally an exporter of certain primary products has a very special economic 
diplomacy to observe. 

The author’s treatment and his method of attack are the soundest ones under 
the circumstances. He opens with a couple of chapters on purely economic 
questions of organization and finance; then enters on his main theme by devoting 
a chapter to most of the myriad facets of Spanish economy. We miss a chapter 
on transport—a particularly important matter in Spain. His scheme for the 
chapters remains uniform: he begins by tracing the historical development of 
each economic activity, elaborates modern influences, the reaction to present 
crisis and ends on a final suggestion remedial to present difficulties. His treat- 
ment of developments is specially recommendable for its clear perspective. 
Sometimes we think he fails to emphasize strongly the profound importance to 
Spain of the Great War, which brought a period of export prices higher than any 
previously known for Spain’s products and gave wide margins of profits with 
the consequent investments in capitalization for building and for industries. 
The whole Spanish cement industry, excellent index of structural developments 
and financial prosperity, was born during this period. Exotic industries were 
created under those exceptional circumstances, industries which ceased to be 
economic after 1918. There followed high protection for them and serious 
complication of rural economy when these protected industries began to affect 
Spain’s power. Even according to conservative estimates the national wealth 
was at least trebled by the war. Motor transport grew phenomenally and, with 
the increase of internal purchasing power, destroyed almost all the ‘‘typical”’ 
and left in its place, even in remote rural districts, a deceptive veneer of modernity 
which complicates any comprehension of Spain to-day. ‘The war threw up a 
vast wave of prosperity that Spain had not known for centuries and left it like 
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some fish, gasping and helpless on a stony beach of unaccustomed problems. 
That violent shock to Spanish economic structure had its repercussions on all 
sides and the new standards of living set up by that expansion led to an intense 
social struggle when, exceptional conditions past, attempts were made to brake 
the progress. 

The whole study bristles with tables of statistics. Statistics must form the 
basis for economy, and so the author does well repeatedly to warn us of the 
imperfections of Spanish statistics. Any one who has worked on the rock-face 
of detail in Spain knows how, despite all the power of strong private and official 
introductions, reliable data are practically unobtainable. Except in one or two 
highly monopolized industries and others where the State intervenes, the pro- 
duction of industry, and especially the small industries, remains completely 
unknown. No proving of declared facts is done by the State. In this respect the 
new government of 1931 did some good work and invigorated the State statistical 
service to such an extent that the Anuarios of the Ministerios de Agricultura y 
de Industria are now almost models of their kind. 

Among the conclusions of this study special interest attaches to the advice 
of the author regarding a policy which he estimates would avoid much of the 
coal problem and solve the present conflict between alcohols derived from sugar 
beet and those from the vine. He suggests a concentration on production of 
refined combustible oils as a source of power to replace the present heavy imports 
of petrol. 

In total however de Miguel has to be congratulated on producing a sound 
picture of his country’s economy. While remaining on strictly scientific lines, 
the book is clearly written and a pleasure to read. Although we by no means 
wish to see the commercialization of science, reducing a work of learning to 
little more than a child’s picture book, we think it a pity that this author has 
completely ignored all those artifices of maps, diagrams, and graphs which 
modern printing makes available to aid presentation and clear understanding. 
This book uses not one of these devices, and therefore it leaves us with an 
excellent sense of the quality of the factors at work without any but the vaguest 
of ideas as to the distribution of those factors. Yet no one who seeks to under- 
stand something more than the superficialities of Spanish questions should fail 
to read this sound economic survey. G. 


SEISMISCHE FELDARBEITEN IN DANEMARK. By N. E. Nér_unp 
and B. Brockamp. Geod. Inst. Copenhagen 1934. 11 X9 inches; 48 pages; 
44 plates. 

The methods of seismic prospecting have been applied in this investigation to 

the structure of the sedimentary formations in Denmark. It appears that these 

test on a granite foundation, which outcrops in the island Bornholm, where the 
velocity of compressional waves in granite was found. Numerous observations 

have been made of explosion waves, the stations in each case being along a 

straight line ; waves travelling in various layers are traced, and the times of trans- 

mission are used to find the thicknesses of the layers by the usual methods. The 
uppermost is alluvium, in which the velocity of a compressional wave is about 
1°6 km./sec.; then chalk, 2-4 km./sec.; rhaetic, 2-9 to 3°5 km./sec.; green slate, 

4'1 km./sec.; granite, 5:15 km./sec. The depth of the top of the granite in places 

exceeds 1°7 km. The velocity found for granite is less than that found in the 

study of natural earthquakes, which is 5-55 -+-0-05 km./sec. The difference may 
be due to the smaller depth: it is known that the compressibility of rocks 
diminishes rapidly with pressure up to that corresponding to a depth of about 

2 km., implying a rapid increase of velocity up to this depth. 
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The paper includes large-scale maps of all the regions investigated and numer- 
ous representative seismograms. A correlation is attempted between the depth 
of the older formations and the magnetic and gravity anomalies. a 
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FOREST LIFE IN INDIA. By the Hon. James W. Best. London: Fohn 

Murray 1935. 8': * 5': inches; 316 pages; illustrations and map. 10s 6d 
To both forest officers and those interested in the game animals of India, their 
natural history, and the sport they afford, the Hon. James W. Best is well known 
as the author of several books on Shikar. His latest book, ‘Forest Life in India,’ 
is not confined to sport. Apart from the accounts of the work of a forest officer 
in India in the past, which are true pen pictures, Mr. Best has another object in 
view. To place before the reader the position and life of the jungle tribes 
occupying the great forest tracts of the Central Provinces and to reflect the views 
held by others who have given their best days to India. For there is an agreement 
amongst officers who know the jungle races at first hand that their position under 
the provisions of the White Paper and the India Bill appears to be by no means 
an assured one. 

In an introduction the author writes “There is, too, a great interest in those 
vast forests of India where man is still primitive, and it is possible to contrast 
their state with that of the highly developed civilization of the more populated 
parts of the country. I have given my own experiences of the bribery, extortion, 
nepotism and forced labour from which the humble millions of India suffer at 
the hands of their better placed fellow-countrymen. . . . If what I have dared 
to write and publish will bring about better safeguards for the welfare of the 
jungle man and those least able to look after themselves, then indeed I shall feel 
that my work in their interests did not finish when I left the shade of the Indian 
Forests.’”’ There is much in the book that will appeal to the forest officer, 
wherever serving in the Empire. For the general public the author’s vivid 
descriptions of Central Provinces scenery and of that beautiful station of 
Chikalda in the hills of Berar should give some idea of the country with which 
the book deals. 

Best’s sporting anecdotes are, as always, filled alike with the romance and the 
thrilling interest which in the past, one may hope it will continue in the future, 
provided that zest to life in India. On the subject of the bison all will agree 
with the author’s opinion that it is the thoroughbred of the jungle; but some of 
us will dispute his verdict that they are “‘gentle beasts” or that shooting them 
seemed too like “butchery”; because apparently in his experience he had only 
once been charged and that apparently a half-hearted one. Perhaps no other 
animal of the Indian jungle has been the object of such contradictory opinions 
amongst shikaris. Best regards them as “gentle beasts.’’ Others, and the writer 
amongst them, have had very different experiences; the present writer would 
rather undertake a long day’s stalk after an old solitary bull during the height 
of the hot weather than kill any number of tigers. What is the reason for these 
opposed opinions upon the bison? Shy above most jungle animals and endued 
with wonderful powers of scent and hearing, he will flee at the slightest suspicion 
of the unusual in the great jungles he roams through; thereby differing from the 
buffalo, whose character and habits Best so well portrays. But wounded, the 
bison becomes at once an unknown quantity, and will charge home as few 
animals, even the buffalo, will charge. For the bison is thoroughbred. Is the 
change in rifle, cartridge, and propellant connected with this varying opinion? 
In the old days we commenced our initiation into big game shooting with black 
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powder. After firing, a cloud of white smoke enveloped the sportsman, attracted 
the notice of the bison at once, usually resulting in an immediate charge often at 
very short range. Cordite has banished this risk and the shock to the animal is 
so much the greater that the instinctive charge is probably very often reduced 
to a blundering dash at a greatly reduced speed. On tigers, their habits, methods 
of beating, hunting them up on foot, and so forth, Best is unsurpassable. It 
would be a crime to give his gems here. May India continue to present the 
attraction it provided in the past to the British youngster of the future. 

S. 


ARABIAN ADVENTURE. By Douctas Carrutuers. London: H. F. and G. 

Witherby 1935. 834 < 512 inches; xii+200 pages; illustrations and map. 8s 6d 
It is a welcome coincidence that such an unfrequented corner of the Arabian 
Peninsula as the confines of the north-western Nafud—a bit of ‘“‘Doughty’s 
Country” one might well call it—should have provided the setting for two most 
interesting and attractive books, ‘The Black Tents of Arabia’ and ‘Arabian 
Adventure,’ issued to the public almost simultaneously though quite independent 
one of the other. The first-named was reviewed in the last number of this 
Journal and it need only be repeated here that it represents the picturesque 
gleanings of more than twenty years’ wandering among the nomads of Arabia 
Deserta; in respect of which his fellow pilgrim, the author of ‘Arabian 
Adventure, pays him the compliment—and it is no empty one—of having 
“interpreted the romance of the great nomadic tribes with his camera, as Doughty 
had done long ago with his pen.”” But Mr. ‘‘Raswan”’ (surely a nom de plume) 
makes no claim to the aspirations of the scientist or explorer; he tells us with all 
modesty that it was merely his love of The Horse in general which gave him the 
urge to travel, and the grand blood-horse of Arabia which became his particular 
lodestone. 

In the author of ‘Arabian Adventure’ we have a traveller of a different order. 
It is true that in the case of the expedition of which he now writes, it was the 
instincts of the field-naturalist and big-game hunter that tempted him to dare 
again the arid wastes of Arabia Deserta, but at any rate for the enjoyment and 
success of that venture he could also bring to bear the mental equipment of the 
keen geographer as well as that of an explorer of considerable experience, even 
at his comparatively tender age. 

Mr. Carruthers is so seldom seen nowadays in our geographical circles that 
it may be well to recall to readers of this Journal his past record as a Fellow of the 
Society. In 1910 he received the Gill Memorial Award for this same journey in 
Arabia and in 1912 the Patron’s Gold Medal for valuable contribution to geo- 
graphy by his Arabian journeys and two other remarkable pieces of exploration 
in eastern Turkestan and Mongolia. In parenthesis it is interesting to note that 
his fellow recipient of a Gold Medal in that year of grace was Charles Doughty, 
who was then awarded The Founder’s Medal for his famous wanderings of 
thirty years before and the classic volumes in which he gave an account of them. 

In his foreword to Mr. Carruthers’ ‘Unknown Mongolia,’ published at the 
time, the late Lord Curzon paid handsome tribute to the human and geographical 
value of his explorations and the scholarly style of his writing. Readers of the 
present volume will, I am sure, agree that in the interval his pen has not lost its 
cunning. 

Since then our author has been especially identified with the geography of the 
Arabian Peninsula and in particular with the preparation of the Arabian sheets 
of the 1/1,000,000 Map, the material available for inclusion therein having been 
in no small measure the result of Mr. Carruthers’ assiduous labour and research ; 
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so that in now giving to the public his experiences of “‘Arabian adventure” he 
does so with a geographer’s thorough knowledge of the region. 

A few observations now on the purpose of the author in this particular venture 
of five-and-twenty years ago, and then on the motive of the volume now under 
review. 

As he tells us in his Introduction, his ambition was to seek the White Oryx of 
Arabia in a wild state and, if possible, obtain specimens. The animal had found 
mention, generally in a picturesque way, in the works of several early travéllers 
in Arabia and had acquired a romantic reputation as the prototype of the famous 
Unicorn of legend and of heraldry. Specimens of the creature caught by the 
bedouins as calves and offered as presents to important chiefs had, from time to 
time, found their way to the coast and eventually to the Zoological Gardens of 
Western nations, but there was no known record of any traveller having actually 
set eyes on the beast in its wild state. It was Mr. Carruthers’ ambition to break 
the spell by penetrating to its habitat and, if possible, procuring specimens. 
This aspiration had possessed him ever since his sojourn in Syria in 1905, but 
the opportunity to put it into execution only presented itself in 1909, when he 
found himself able to embark on the present venture, hoping both to find the 
Oryx and to include in his wanderings the habitat of the rare Arabian Ostrich. 

It is perhaps of some interest to record here that the writer of this review 
happened to be concerned with the presentation to the London Zoological 
Society of what were probably the last specimens of both the above fauna to 
reach this country. Unfortunately in neither case did the specimens survive 
long. The Oryx in question had been presented to the writer by the Sultan of 
Muscat. It was safely delivered in London, but a few weeks later died from an 
abscess in the spleen caused by the presence of an ordinary pin which the animal 
must have swallowed either in Muscat or on the voyage home. The Ostriches 
were a pair—those figuring in the photograph on p. 48—and were presented to 
the writer by His Highness Sultan Ibn Saud (as he then was). They were sent 
home from Baghdad by long sea and unfortunately the ship encountered bad 
weather: one of the pair succumbed a few hours before reaching England and 
the other survived for some months at the Zoo but eventually died of laryngitis. 

Mr. Carruthers achieved his ambition, succeeding by dint of dogged deter- 
mination, and after months of disappointment and intermittent danger, in 
obtaining specimens of the Oryx after an exciting chase, and in meeting with the 
Ostrich in its own “‘dira.”’ 

Space does not allow of much comment in respect to the routes followed. To 
begin with the author spent two weeks at Tebuk, but found himself unable te 
leave its borders with safety and decided it would be best to return to Damascus 
and make a fresh start under other auspices. On his second attempt, after reach- 
ing Ziza by rail, he embarked on his quest by joining up with a party of the Beni 
Sakhr; but the piéce de résistance of this part of his itinerary is undoubtedly his 
lengthy sojourn at Taima, and his interesting account of the Taima Stone and 
the history of its ultimate transfer to the Louvre. 

In making as complete a compilation as possible of references in the works of 
early travellers to the romantic Oryx, since it figured as the ‘‘tall reem”’ of the 
Bible, and the “Unicorn” of later legend, Mr. Carruthers has applied great 
pains and industry to the task and has achieved access to works to which it can 
have been no easy matter to reach. He is greatly to be congratulated on the satis- 
factory results of his labours, and the reviewer cannot but hope that he may find 
time in the not too distant future to devote some spare hours to the fuller intro- 
duction of some of the old explorers to the British public. P. 2. ee. 


h 
c 
y 
a 
v 
a 


& 


4 
g 
it 
P 
tl 
c 
tl 


ASIA 467 


MEN AND GODS IN MONGOLIA (ZAYAGAN). By HENNING HAsLUND. 
London: Kegan Paul, Trench, Trubner & Co. 1935. 9 X 512 inches; xvi+358 
pages ; illustrations and map. 15s 

This is primarily a book of men and events, but there is also material for the 
geographer and for all those who have to deal with camels and deserts. As an 
intimate and sympathetic study of the Mongol mode of life it reveals a singularly 
perfect adaptation of man to environment; but apart from any special interest 
the fascinating narrative holds the reader throughout and should find an appre- 
ciative response in the heart of every traveller in search of people rather than 
things. 

Mr. Haslund joined Dr. Sven Hedin’s Central Asiatic Expedition as right- 
hand man to Larson, “‘Duke” of Mongolia, who was the caravan leader and 
camp manager. The author’s responsibilities began with the purchase of two 
years’ provisions and equipment for seventy men and three hundred camels, 
and during the spring and autumn months before their final departure west- 
wards he also made two short journeys in Inner Mongolia. On one of these he 
attracted the attention of Yolros Lama, a famous hutuktu or “‘living god,’’ whose 
gift of tokens and solemn prophecy that Haslund would have “‘Zayagan . . . the 
luck of the road”’ became known among the Mongols and helped him establish 
friendly relations with civil and religious dignitaries of other tribes, even in 
distant Sinkiang. 

When the expedition was camping on the river Etsin-gol its leader wished 
to navigate the uncharted waters of Sochonor, one of the lakes into which it 
flows. After an initial attempt at boat-construction had failed, Haslund came to 
the rescue with an African method of transforming sap-laden tree-trunks into 
light vessels which a Scottish explorer had once described to him. The resultant 
craft consisted of two dug-outs connected by narrow planks, and it was fitted 
with a primitive desk to facilitate the calculations of the Chief, whom Haslund 
piloted down the river and, unintentionally, right across the lake, for they were 
caught by a storm. A cold and hungry night ensued, but the venture ended 
happily. Before leaving the strange boat on this lonely shore they carved an 
explanatory statement on its stern, lest future archaeologists should be misled! 

At the threshold of the Black Gobi the expedition separated into three parties 
which proceeded by different routes, the leader of each being left free to follow 
his own theories in camel management. The rapidly failing beasts gave much 
anxiety but Haslund’s caravan seems to have suffered least, although the tracking 
down of a runaway boy and a Chinese camel-thief caused unwelcome delays. 

Some weeks of imprisonment by the Sinkiang authorities interrupted the 
scientists’ work, but after negotiations they were soon able to scatter in the new 
territory on their various tasks. Haslund accompanied Bergman, the archaeolo- 
gist, through the Lop desert to Charklik, a charming oasis, and thence into the 
north-western highlands of Tibet. ‘The Tash-Dawan or Stone Pass proved a 
formidable barrier to the pack animals, which had to be unloaded, but there was 
much to reward the travellers beyond. The author visited the Dade Mongols 
of these parts and then set out alone for his principal objective, the Torguts of 
Khara Shar. He gives a memorable account of this spirited and independent 
tribe, with which he spent many months, becoming the fast friend of its 
enlightened ruler Seng Chen Gegen, since treacherously murdered by a jealous 
Governor. 

The book seems to have lost none of its fine literary quality in translation ; the 
English version is always smooth, and in the moving simplicity of certain pas- 
sages it rises to considerable heights. The many photographs by Lieberenz, 
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Bergman, the author, and others are excellent. The map is easy to read, but it 
omits the city Kwei-Hwa-Ch’eng, which is important to the narrative, retains 
the Swedish Kina for China, and gives Sogho Nor, for instance, a spelling 
slightly different from that of the text. Some of the geographical names in the 
text and index also do not correspond. It is however gratifying that Mr. 
Haslund’s knowledge of spoken Mongol has enabled him to render proper names 
with very little distortion; his approximate phonetic rendering of the local 
pronunciation often differs from any transliteration of the written form, but 
the words remain quite recognizable. B. i. 
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DIE SUDAFRIKANISCHE UNION: ihre Entstehung und ihr Wesen. By 
HernricH D1etzev. (Beiheft zur Kolonialen Rundschau. Nr. 1.) 
Berlin: Verlag der Kolonialen Rundschau 1934. 9': X'7 inches; 294 pages; 
sketch-maps. M.8 

This book is concerned mainly with the political history of the Unien of South 

Africa, whose evolution it traces from the time of the Dutch settlement at the 

Cape in 1652. The author is however conscious of the geographical forces which 

have influenced the trend of history, and, especially in regard to the more recent 

developments in the Union, he devotes much of his attention to the economic 
geography of the area and to the influence of economics on the present political 
situation. 

Dr. Dietzel seems to have made a serious effort to treat his subject without 
bias, and to a German reader the treatment would, no doubt, appear very fair 
and impartial. English readers of the book will possibly derive some entertain- 
ment, and even experience a few surprises, from seeing the actions of their 
country through the critical eyes of a foreigner, who is prepared to deal justly by 
England, but not to concede anything to human weakness nor to the failure of 
good intentions. It is, of course, easy to make England appear as a big, bad bully 
in regard to its treatment of a “handful” of Boer farmers, but Dr. Dietzel is 
sufficiently aware of the early history and geographical conditions of the region 
to show that the roots of the troubles of South Africa go back to the early days 
of white settlement at the Cape, and that the difficulties in regard to policy and 
administration reaped by the British Government were indeed sown by the 
Netherlands Chartered General East India Company. He makes it clear that 
the habit of “‘trekking”’ arose owing to the unsympathetic, and even hostile, 
treatment which the farmers received from the Dutch East India Company, 
and that it was under Dutch administration that there grew up that contempt and 
hatred of the governing body, a hatred which was simply transferred to England 
with the transfer of ownership. In view however of the evidence which Dr. 
Dietzel quotes of the lack of progress during the period under Dutch rule, a 
period lasting no less than 143 years, it is perhaps a little surprising that he 
should consider the English occupation of the Cape at the end of the Napoleonic 
Wars to be such a “‘disaster.”” Nor is it clear what other solution he would have 
preferred. As Dr. Dietzel himself points out, the English were asked in 1795 by 
the Dutch Government to occupy the Cape settlement to prevent it from falling 
into the hands of their mutual enemy, the French; it was restored to Holland at 
the Peace of Amiens, and only occupied once more when Holland itself had been 
conquered by France and it became apparent that the Dutch could not defend 
their colonies. Finally, though Dr. Dietzel omits to mention this fact, it was 
actually bought from Holland, together with British Guiana, for £6,000,000, 
a not inconsiderable sum in those days. 
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Could the English-Boer ‘‘dualismus”’ which Dr. Dietzel deplores have been 
avoided? Curiously enough, Dr. Dietzel apparently thinks it far worse for the 
English to treat the Cape as a point d’apput (stiitzpunkt), and not as a colony of 
settlement, than it was for the Dutch to treat their own compatriots in the same 
way. However though the English tried to amend the position as early as 1830, 
by calling for settlers to take up land in the colony, Dr. Dietzel has no word of 
praise for this change of heart. Incidentally he does not mention the fact that 
although only about 4000 colonists were sent out, no less than 90,000 applica- 
tions were received, so that, had England wished, the 27,000 Boers could easily 
have been swamped by an influx of English. Possibly it would have been wiser 
to have sent out the 90,000, and so to have reduced the “‘dualismus,”’ just as it 
would no doubt have saved complications if England had seized the Cape in the 
seventeenth century, a chance which was missed on account, as Dr. Dietzel puts 
it, of the ‘“‘all-too-great dilatoriness”’ of the English. 

One reaches the conclusion from Dr. Dietzel’s early pages, in spite of one 
or two instances of suppressio veri, that in regard to the early history of the 
Cape, England can at least be absolved from greed, although not from a certain 
amount of hesitancy. It is therefore with some melancholy that one finds Dr. 
Dietzel implying subsequently, that though expansion was a “‘necessity”’ to the 
Boers, it was simply greed for colonies on the part of the English. Also, he seems 
to lose sight of the fact that the enlightened governors of the Cape such as Sir 
Benjamin D’Urban and Sir Harry Smith were quite as British and quite as 
representative of Britain as the lamentable Colonial Secretary Lord Glenelg. 
Unfortunately, for Britain and for South Africa, they had less power. 

The first two thirds of the book brings the history of South Africa down to 
the Milner administration which followed the Boer War. The remaining third 
is devoted to present-day problems. There is a considerable section on the 
Native question, including the problem of segregation either territorially or 
politically. There are also small sections on the position of the Union in the 
British Empire, and on Greater South Africa (South-West Africa and Rhodesia). 
Most attention however is given to the economic situation, including such 


aspects as changes in land utilization, the Land Settlement Act, irrigation, the’ 


development of manufacturing industries, and the growing tariff wall. The 
final conclusion reached is that the crux of South Africa’s problem lies in the 
colour question, and that though South Africa has dominion status, it is in 
essence “‘colonial,’’ in that a comparatively small number of white people direct 
the labours and live on the work of the black. Dr. Dietzel considers also that the 
white men cannot maintain their hold on the country except by constantly 
recruiting new blood from the homeland and by keeping in close touch with 
Europe. 

The volume is excellently documented and is illustrated with several diagrams. 
There is a detailed table of contents, but no index. M. R. M. 


UBENA OF THE RIVERS. By A. T. and G. M. Cutwick. With a chapter 
by Mrema TOWEGALE Kiwanca. London: George Allen and Unwin 1935. 
9 X5§'2 inches; 444 pages; illustrations and sketch-maps. 16s 
Ubena lies in Tanganyika Territory some 250 miles due west of Kilwa, partly 
in the hills and partly in the valley of the Ulanga River, and it is this latter area 
which gives the title to this book. We are informed that the book was prompted 
by the eagerness of the paramount chief (Mtema) ‘Towegale Kiwanga and many 
of the Bena royal clan and elders, to have a permanent record of tribal history 
and custom, and the Mtema has himself contributed a chapter dealing with the 
history of the royal house. 
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It seems that about one hundred years ago a number of different elements 
became united under one Mtema and moved into the area at present occupied, 
so that the term “‘Ubena” has purely a territorial and linguistic significance, and 
in the same way the people all speaking one language are called the Wabena. 
Although the Bena clans proper are patrilineal, various matrilineal clans have at 
one time or another been absorbed into the kingdom. In addition, the Wabena 
were formerly a mixed pastoral and agricultural people, but since their migration 
to the Ulanga valley, where cattle do not thrive, agriculture has become of 
paramount importance. 

It is obvious that in this population of about 16,000 many adjustments had to 
be made to bring about some sort of homogeneity within the tribe, and, of course, 
they have been in contact with Europeans since 1890, gone through the Great 
War, and experienced the effects of the present economic depression. Mr. and 
Mrs. Culwick have given a clear account of the manner in which the tribe has 
adjusted itself to these conditions, and their work shows a very sympathetic 
understanding of the difficulties which the Mtema has had to face. There is an 
excellent account of the system by which the boys of the tribe were educated to 
take their places in the tribe, and an account of the girl’s initiation ceremonies. 
Indeed, throughout the book one finds evidence of the value of having two com- 
petent observers of different sexes working together at the same problem from 
two different angles. 

The authors have pointed out that native law is not necessarily obeyed with 
instinctive submission by every member of the tribe. This is good common 
sense, and the authors have stated what many have had to find out for them- 
selves by bitter experience. Like ourselves, the native is law-abiding up to a 
point, and is more sensitive to ridicule, and seemingly docile. Knowing this 
we have probably over-estimated his capacity for keeping within the law on all 
occasions. There is an interesting chapter on production and distribution of 
wealth, another on family life, and a comprehensive account of the royal house 
with a pedigree chart illustrating relationships and cross-cousin marriages. It is 
true that the authors have dealt in greater detail with the leisured class in Bena 
society, but it can be said truly that they have given us a well-balanced account 
of the tribe. 8. 


LE PITTURE RUPESTRI DI AIN DOUA (EL-AUENAT). By L. pi 
Caporiacco and P. Graziost. Firenze: Istituto Geografico Militare 1934. 
9'2 X 13': inches; illustrations. L.30 

This publication contains an account and reproductions of the Ain Dawa rock 

paintings referred to in a review of the Marchesi Expedition’s work in certain 

of the Kufra and Awenat districts of the Libyan Desert. The account is a matter- 
of-fact description of the rock paintings, their technique and their position at 
eleven points around the water-hole of Ain Dawa. The original reproductions 
were made by direct tracing, filling in and colouring on the spot. The twelve 
coloured plates of these reproductions are very well executed. The subjects 
represented are mainly cattle, with a few human figures and a few doubtful 
horses, goats, antelope, and another ungulate, perhaps a stag. No camels, 
giraffes, ostriches, or elephants are depicted. The style is certainly reminiscent 
of Bushman art (latinized into the dreadful term ‘‘Arte Boscimana’’). The 
authors, in their conclusion, state that the Ain Dawa pictures are identical with, 
but older than, certain of those discovered at Karkur Talah by Hassanein and 

Kemal ed Din. They also allege certain similarities with the pictures of In Ezzan 

in the Tassili du Nord, and with certain Spanish cave paintings. They come to 

the conclusion “that, given the presence of domesticated animals, the picture 
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groups of Ain Dawa cannot be other than post-quaternary.” One may well 
agree. 

The authors are rather economical in their references to other Saharan rock 
paintings and to the work done at Awenat by other explorers. The preface and 
text record the finding of the rock drawings by a servant of Almasy, who is 
described as a guest of the Italian Geotopographical Mission at Awenat, inci- 
dentally when Ain Dawa was still in the Anglo-Egyptian Sudan (i.e. before the 
recent Anglo-Italian exchange of notes). This black servant called Almasy and 
one of the joint authors, Signor di Caporiacco, to see the drawings and the last- 
named sat down to copy them. That was in May 1933. In October and 
November 1933 Awenat was revisited by Almasy accompanied by Frobenius, 
who has claimed to have discovered these paintings. The publishers of this 
study of the rock paintings of Ain Dawa have done well to set on record the facts 
of the controversy and are to be congratulated upon the quality of their publica- 
tion of the results of Signor di Caporiacco’s most painstaking work. F.R.R. 


A TEXT-BOOK OF WEST AFRICAN AGRICULTURE. By F. R. 
IRVINE. London: Oxford University Press 1934. 7': X§ inches; pp. xiv+348 
+XXXII; illustrations. 7s 6d 

Dr. Irvine in writing this book for the native pupils of West Africa has added 

once again to the already great debt that the West Africans owe to the work of 

Achimota College and to the spirit which underlies and animates it. The book 

is written primarily for students taking agricultural science as a subject in the 

Cambridge School Certificate Examination, but it could be profitably studied 

by all who wish to understand not only the principles and practice obtaining in 

present-day West African agriculture but also the lines along which future 
improvements are likely to take place. The treatment is of course elementary, 
but scientific accuracy is never sacrificed to over-simplification. 

The first nine chapters are devoted to an exposition of the basic principles of 
West African agriculture, such as treatment of soil, crop rotation, manuring, 
and farm implements. Part 2 (chapters 10-29) contains notes on the cultivation 
of individual crops, their varieties, diseases, and uses. In this section the author 
has compressed an astonishing amount of useful information into a limited 
space. The last part deals with a variety of subjects, including propagation, 
insect and fungal pests, and school gardening—pioneer work in the teaching 
of agriculture and gardening to small children which will undoubtedly be very 
valuable for future work on similar lines. 

The book concludes with a bibliography, index and 32 plates, some of which 
are excellent while others appear to have suffered in reproduction. J. S. L. G. 


THE KRUGER NATIONAL PARK: Tales of Life within its Borders. By 
C.A. Yates. London: George Allen and Unwin 1935. 9 X5'2 inches; 214 pages; 
illustrations. 10s 6d 

So long ago as 1898 a large tract of land in the south-eastern portion of the 

Transvaal was proclaimed by President Kruger as a game reserve, but it was not 

until 1926 that, chiefly through the efforts of Major Stevenson Hamilton and 

the Transvaal Game Protection Association, the Reserve was finally trans- 
formed into a national park by an Act of the Union Parliament and so rendered 
safe from exploitation. 

The Park contains within its borders examples of nearly all the various forms 
of wild animals formerly found so abundantly all over South Africa. It is 
visited every year during the dry season by increasing numbers of people from 
all parts of South Africa and from overseas. Roads have been made to all the 
chief points of interest and camps laid out for the convenience of visitors. 
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The animals have become exceedingly tame owing to the absence of molesta- 
tion, and can be seen at close quarters from the motor-cars of the sightseers. 
There are very strict rules about getting out of the cars and very few accidents 
from lions or other dangerous animals have occurred. 

Mr. Yates, who is a schoolmaster and scoutmaster at Barberton, has spent 
most of his holidays during the past twenty years in wandering about the Park, 
generally in the company of one of the Rangers, and has had ample opportunities 
of observing the manners and customs of its inhabitants, and in this volume he 
recounts his experiences, especially with the lions, leopards, hunting dogs and 
their victims, the zebras, and antelopes. Many of his observations are of con- 
siderable interest and add to our knowledge of the social and ante-social ways of 
wild animals. 

The work is illustrated with photographs taken by the author, not all of equal 
merit; and there is no map, the absence of which somewhat discounts the geo- 
graphical interest of the volume. S. 


EDUCATION OF PRIMITIVE PEOPLE: A Presentation of the Folklore 
of the Bura Animists with a Meaningful Experience Curriculum. By ALBERT 
D. Heiser. New York and London [Oliphants]: Fleming H. Revell Company 
(1934). 8': <5 inches; 316 pages; illustrations. 12s 6d 

This book gives an account of the educational work carried on by Dr. Helser, a 

Fellow of the Society, and his colleagues in the Mission Schools at Garkida, in 

north-eastern Nigeria. 

Part I introduces the primitive Bura society and shows how true education 
should conserve and build upon what is good in the old life, how the old should 
be linked on to the new, and how the steadying and unifying belief in the con- 
tinuity of life and its uninterrupted flow and rhythm should be carried over to 
the new. Part II examines the thought-life of the Bura by giving original 
examples from a rich folklore. This collection of folk tales in itself represents 
a notable achievement, but of even greater importance are the educational 
methods evolved from the examination of the basic facts discussed in the first 
two parts of the book. These are stated in Part III, which adopts the project 
method of teaching and gives four simple, practical, life-related projects in 
Home and Social Life, Health, Agriculture and Livestock, and Crafts. Thus 
education is based upon graded problems arising out of local environment and 
culture and meets local needs. Finally, two typical days in the life of the schools 
from 5.30 a.m. to 9 p.m. are outlined, and there is also a useful summary of the 
aims and methods underlying the experiment. 

This Garkida experiment is of first-class importance as a contribution to 
practical education, and is not merely of value to all interested in missionary 
schools and the education of primitive peoples, but to educationists generally. 

L. B. 

NEGERKUNSTLER: Ethnographische Studien iiber den Schnitzkiinstler 
bei den Stémmen der Atutu und Guro im Innern der Elfenbeinkiiste. By 
Hans HIMMELHEBER. Stuttgart: Strecker und Schréder 1935. 8': x6 inches; 
80 pages; illustrations and sketch-map. M.2.80 (Bound M.4) 

This admirable monograph gives some of the results of an expedition made 

early in 1933 among the tribes of the Guro and Atutu in the hinterland of the 

Ivory Coast. The results here published are based on questions asked of the 

natives. The questions were necessarily simple, but the answers none the less 

interesting, and they tempt to speculation; but Herr Himmelheber is objective 
in presenting his results. 

The artist, among these tribes, he reports, chooses the career of carving 
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because he wishes to make money: he desires fame because it brings him cus- 
tomers. In very few artists is the desire for payment complicated by any joy 
in the art for its own sake. For the art is a difficult one: it is hard work and 
requires a long and costly training. The artist is rewarded, not only by payment, 
but by high social status and respect. The pleasure he gives is shown by the 
continuous demand for his work, by the great number of carvings necessary to 
satisfy this demand, which is not only for fetishes, masks, domestic instruments, 
but for objects of solely aesthetic value: when made and bought they are greatly 
treasured. They must be beautiful, unless for use as fetishes, or they will not 
find buyers. Choice and execution of subjects is limited by custom, by training, 
by material ; but the best artists strive for originality and novelty. 

Herr Himmelheber examines the relation of the artist to his society, the 
influence of religion, the scope for originality, the market for works of art, the 
technique and subjects of the art. His artists are living, he gives their answers 
to his questions and photographs of their work. One envies a society with so 
natural an attitude to the artist, whose personality is nothing, whose work is 
everything. An artist, a native said, is highly respected for his work, unless, he 
added, ‘‘si c’est un type qui aime le palavere,’’ when he is despised. Would it 
were so everywhere. One’s envy is increased by the photographs, especially of 
the beautiful little sword hilts on Plate IV, and the masks on Plate IX, severely 
stylized yet direct and honest. Some of the most interesting answers were in 
explanation of that element of distortion necessary for style. The answers were 
simple, naive: the style is noble. 

Herr Himmelheber’s monograph is valuable to geographers, anthropologists, 
artists, and so interesting that we hope he will soon publish the longer volume he 
promises. M.G.R. 


ANTHROPGLOGY IN ACTION: An Experiment in the Iringa District of 


the Iringa Province, Tanganyika Territory. By G. GorDoN BRowN and 

A. McD. Bruce Hutt. London: Oxford University Press, for the International 

Institute of African Languages and Cultures 1935. 7%: X5§ inches; xviii++272 

pages; sketch-map. 7s 6d 
In this admirable book we have an account of a joint experiment to discover to 
what extent anthropological knowledge can be made applicable to the problems 
surrounding the administration of an African tribe, the Hehe, who inhabit the 
district of Iringa. Mr. Brown is the anthropologist and Mr. Hutt the admini- 
strator who conducted the experiment on the lines laid down by Mr. P. E. 
Mitchell, now Governor of Uganda and then Chief Secretary to the Government 
of Tanganyika. As noted by Dr. Haddon some time ago, the anthropologist 
has merely an informative, or at most an advisory function; the responsibility 
for the adjustments between the native culture and the economic requirements 
of Europeans belongs to the administrator. 

The experiment was successful to a high degree largely because the colla- 
borators understood and realized the difficulties of each other’s problems, and 
they are to be congratulated on a most important piece of work, which covers a 
wide field. There are problems arising from the history of the Hehe and there 
are problems common to them and to other African peoples arising from the 
new forces at work, European administration, economic changes, mission 
activities, and new legal methods. The authors are emphatic that ‘‘the applica- 
tion of anthropology to administration is not the whole of applied anthropology. 
Missionaries, employers of native labour, teachers, and all others who have to 
deal with primitive peoples in any comprehensive manner will have their own 
specific problems.” To the suggestions that there should be a central clearing 
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house for disposing of the knowledge obtained by partnership between anthro- 
pologist and administrator, and that similar experiments be carried out else- 
where, we may give hearty approval and urge that every probationer read, mark, 
learn, and inwardly digest the contents of this striking work. es, 


CENTRAL AND SOUTH AMERICA 


HIS MAJESTY THE PRESIDENT: A Study of Constitutional Brazil. By 
ERNEST HAMBLOCH. London: Methuen & Co. 1935. 9 X5'2 inches; x+252 
pages; illustrations and sketch-map. 10s 6d 

On the fall of the imperial power in Brazil in 1889, the revolutionary party 

introduced a form of constitution closely modelled upon that of the United 

States. This conferred wide powers upon the President, which have increased 

in the course of time, until the executive and the legislative powers have passed 

almost entirely into his hands. The theme of Mr. Hambloch’s book is that this 
development is the root of the political and economic difficulties that have faced 

Brazil in recent years. It is commonly said that democratic government in 

South America has failed because it is unsuited to the Latin-American tempera- 

ment. The author argues that in reality it has never had a fair trial, and that 

where, for example in the Empire of Brazil, it was being introduced rationally 
it showed every prospect of ultimate success. 

Many of the drawbacks which the author urges against this “‘presidentialist” 
form have also handicapped representative democratic government in many 
parts of the world, for example, the disinclination of the abler men to enter 
politics. This in fact the author recognizes, but it does not prevent him from 
attributing all the ills which have assailed Brazil to this system, and advancing 
the further argument that her economic difficulties are themselves political in 
origin. Whatever view be taken of the author’s arguments on these matters, his 
analysis of financial developments in Brazil will be useful to students. The book 
is not always easy reading, but the forceful expression of the author’s point of 
view gives it a persuasive unity of form. iz, ae 
THE POCKET GUIDE TO THE WEST INDIES, BRITISH GUIANA, 

British Honduras, Bermuda, the Spanish Main, Surinam, and the Panama 

Canal. By Sir ALGERNON AsPINALL. New and revised edition. [Eighth 

issue.] London: Sifton, Praed & Co. 1935. 6': X 4 inches; xvi+528 pages; 

illustrations and maps. 10s 

The present standard of guide books is so high and so far removed from the 
sturdy parent Baedeker that it is difficult to imagine how a volume like this one 
could possibly be improved upon. A convenient size, printed in a large and 
easily readable type and comprehensive, it would be indispensable to any pro- 
spective traveller to the West Indies. With the rapid increase of ‘‘cruising”’ 
traffic the demand for this book should be enormous. 

No relevant information on this huge area is lacking, and so well is it con- 
densed that space has been found for literary and even humorous touches 
which repay its perusal even by those who have never visited and are not con- 
templating a voyage to these countries. 

An index (an essential too often omitted) and three practical appendices, on 
Shipping, Currency, and Air Transport, conclude a first-class guide-book. 
There is a final chapter of much interest on West Indian Industries. 

The author of the book, Sir Algernon Aspinal, has been Secretary of the West 
Indian Committee since 1898, and is Secretary of the West Indian Contingent 
Committee, Chairman of West Indian Produce Association, and Hon. Secretary 
of British Guiana, and is therefore able to write with authority. E. N. 
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AUSTRALASIA AND PACIFIC 


LITTLE WHEELS: the Record of a Trip Across Australia in a Baby Austin. 
By Hector MacQuarriez. London: Fohn Lane 1935. 7': X5 inches; 272 
pages; illustrations and sketch-map. 5s 

This book, of which the sub-title is a misnomer, is an addition to the growing: 

literature of Cape York Peninsula. The author, and his companion on the trip, 

are New Zealanders, and their car was the first to traverse the almost trackless 
highlands between Cairns and Cape York. The story, told in a lively, bantering 
tone, contains some acute but friendly criticism of Australia. The descriptions 
give a clear idea of the nature and condition of the country traversed, and of the 
scattered people, white and black, who live in it. The notes on creeks and 
rivers contain valuable information about the drainage of the peninsula. M. A. 


POLAR REGIONS 


GINO WATKINS. By J. M. Scorr. London: Hodder and Stoughton 1935. 

9 <6 inches; xviii+318 pages; illustrations and maps. 20s 
In the fournal for October 1932 the author of this biography wrote of his friend 
Gino Watkins, then lately drowned in Greenland, in words which are remem- 
bered as a perfect expression of what a leader may be: A delightful companion, 
unaffected by circumstances and unharassed by responsibilities; liked for him- 
self, because he was so much the better man; unconventional in his methods of 
leadership, putting himself on the level of his companions, but proving his 
superiority in unexpected difficulties; always having something in reserve. He 
got the best out of his companions because they were ashamed to show him 
anything else. When he had discovered their ability he gave them a free hand, 
trusted them as they trusted him, and blamed no one if they failed. From this 
sketch a finished portrait is now exhibited. 

A fairy godmother must have wished for Gino Watkins at his baptism some 
secret power, which was given him abundantly, but was never displayed, and 
wanted some penetration to discern at his three appearances upon the platform 
of the Society, so slight and elegant and unassuming. Nor could those who saw 
him much and knew him well during the months when he was preparing an 
expedition in the Society’s House find the key to his success in his methods: 
though we are assured by his biographer that the noise of a gramophone did help 
him to work, and that concentration made him sing. So long as those who knew 
him live they will ponder the secret of that power of his, and will read again and 
again the fine study of it now completed by his friend James Scott. 

Doubtless the essential quality of Gino Watkins, as of all great leaders, is 
indefinable, and the most that a biographer can do, flourishing, as he puts it in 
his Acknowledgment, a search warrant to peer greedily into the memory of 
others, and letting the materials fall gradually into their places in the privacy of 
night, is to reveal the accessory manifestations of it: his strong family affection ; 
his contempt for comfort when there was anything to be gained by neglecting 
it, but not otherwise; his severe self-discipline to instant decision; his confident 
belief that a young Englishman can learn to do anything that an Eskimo hunter 
or an Indian trapper can do, and improve upon him by distinguishing between 
the essential and the conventional; his discrimination between living danger- 
ously on holiday, for the sensation of being frightened, as he put it, and his stern 
refusal to take risks in his work, unless the object justified them, and there was 
no other course. 
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By a masterly arrangement of the matter Mr. Scott has succeeded in making 
these qualities shine out on every page of a nearly chronological narrative. The 
years he had to cover were sadly few, and the only difficulty one has in following 
the narrative is to keep track of Watkins’ University career. He went up to 
Trinity, Cambridge, in October 1925, suffering so severely from a terrible fall 
in Tirol, while hunting chamois, that for two terms he was not allowed to read, 
but attended Priestley’s lectures on Man in the Polar Regions with Quintin 
Riley, and so was introduced to polar explorers and polar literature. Meanwhile 
in spite of his concussion he had become the first recruit accepted for the Cam- 
bridge University Air Squadron. The Easter vacation he spent on a trawler in 
the North Sea. His third term was interrupted by the General Strike, but by 
an effort at the last moment he obtained a first class in Engineering as the first 
step towards the ordinary degree. The Long Vacation he began with the 
University Air Squadron in training at Old Sarum, enjoying a perfect crash 
while being instructed in air photography. Then he went guideless climbing 
in the Alps with M. Gysin. The Lent Term of his second year he cut, to perfect 
himself in ski-ing. In the Long Vacation of that year he made his first expe- 
dition, to Edge Island, and in the Lent Term of 1928 appeared for the first time 
on our platform to give an account of it. Then, in his mother’s words, ‘“The 
President, Secretary, and another old man and Gino stepped on to the platform, 
Gino looking about sixteen, very pale, and quiet.’ The following May term 
he cut to prepare for Labrador, and returned to keep the Lent Term of 1930 
while planning the B.A.A.R.E. to Greenland. Thus in five academical years 
he kept eight terms only, and never the ninth, in which he might have qualified 
for his degree. 

But at Cambridge he learned his flying, was inspired and encouraged to pre- 
pare for Arctic travel, learned all that the strong Cambridge school of polar 
explorers could teach him, found that he was “‘by responsibility and inclination 
a scientific explorer” though never in any sense a trained scientific man, and 
picked his travelling companions largely from his friends and acquaintances in 
the University. 

The book must be read many times in as many aspects: first as the portrait 
of a friend, a penetrating, affectionate, and candid masterpiece; then as a pro- 
found study in the elusive quality of leadership; again, as a narrative of three 
successful expeditions and especially the incidents of preparation and return 
to civilization; once more for the details of arduous training and preparation in 
the course of a University career unacademic but generously fruitful. Then 
the two concluding chapters must be read separately: the sad failure of the plan 
for an Antarctic expedition, which received all approval but in hard financial 
times no adequate support; and the tale of the last small expedition to known 
country that seemed almost a holiday excursion and lasted for him no more than 
six weeks. A. 


CARTOGRAPHY 


MATHEMATICAL CARTOGRAPHY. By W. W. Kavraiskt. [In Russian. 
“Annotated Contents” in English.] Moscow—Leningrad: Editorial Depart- 
ment of the All-Union Cartographic Trust (for ‘Geological, Hydrogeological 
and Geodetic Service’) 1934. 10': *7': inches; xvi+276 pages; maps and 
diagrams. 11r. 50 kr. (unbound 10 r.) 

This textbook for students of cartography is published by the Geological, 

Hydrogeological and Geodetic Service of the U.S.S.R. An English translation 

of the annotated list of contents is given. Professor Kavraiski’s first article on 


‘ 
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cartography was published in 1910, and he has spent many years in the prepara- 
tion of this book, which gives full explanations of the various types of projection 
in use and their special suitability for particular purposes. In a useful paragraph 
in the introduction page references are given to those positions of the text itself 
which contain work original either in scope or in method of approach. A trans- 
lation of these would be interesting to English students of cartography. There 
are nine cartographical tables, two of which—No. V, Products of sines and 
cosines in units of the fifth decimal, and No. VI, For the calculation of the 
principal azimuthal projections—are new. The tables are annotated in English. 

Russian students of cartography must owe a debt of gratitude to Professor 
Kavraiski for this clear, comprehensive, and practical exposition of their subject. 
He has read widely, but seems to have missed the important work of the late 
Mr. A. E. Young. NM. F. 


ECONOMIC AND HISTORICAL GEOGRAPHY 


THE GEOGRAPHIC PATTERN OF MANKIND. By JounN E. Pomrrer. 
New York—London: D. Appleton—Century Company 1935. 9 X6 inches; 
xvi-+-428 pages; diagrams and maps. 15s 

“It is life that educates,” remarked Pestalozzi, or in other words learning must 

be acquired in response to an inner need, not to an external compulsion. Such 

an inner need is at length being felt by historians, archaeologists, and students 
of the social sciences for a knowledge of geography, as fundamental to their work, 

a knowledge which has long been pressed upon them (but quite ineffectively) by 

the geographers themselves. Since however they still continue to find geo- 

graphy, as presented by the geographers, repulsive and distasteful, they are 
forced to write their own texts, of which this work is an example. The author 
is an Associate Professor of History at Princeton University, and in the words 
of his publisher he “surveys the modern world by treating it in areas exhibiting 
some preponderant type of climatic or physiographic influences”: thus his book 
“effectively bridges the chasm which long existed between the sciences dealing 
with the earth and those concerned with human society.”’ It would be easy to 
find fault in detail with a book written by one who, although he has read widely, 
has obviously skimmed over his subject rather than mastered it, but the attempt 
to make history students aware of the geographical factor (not ‘‘influences’’) is 
wholly praiseworthy, and the students themselves will eventually demand more 
soundly based text-books. To the English reader, the book will have a special 
interest for the light that it throws upon the outlook and mentality of young 

America: it is easy to forget how very slight a knowledge the American schoolboy 

obtains of the world outside his own continent. It would not be possible, for 

example, for an English historian to gain the attention of undergraduate readers 
by telling them that ‘‘Hindu villages hardly resemble our villages at all . . . there 
are no rows of houses; no church, for worship is a family affair; and no shops. 

The homestead . . . is erected always by the lessee, never by the landlord. Despite 

this fact there is little individuality, for the home has become institutionalized”’ 

(p. 120). The discussion of ‘‘the white man in the tropics,” again, suggests that 

on this subject such ideas as the student is likely to possess are expected by the 

author to be crude and tendencious. ‘‘Avarice and greed”’ he says (p. 109) “‘are 
no more likely to reveal themselves in the dealings of whites with natives than 
in the dealings of our factory owners with their labour. To speak of curtailing 
development in the tropics is a purely negative attitude and in a broad sense 
vicious, because compliance with such dogma is equivalent to setting bounds to 
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the conquest of man over his environment.”’ Elsewhere (p. 95) he writes: ‘“The 
efforts of the Firestone Corporation to plant rubber in Liberia, and those of Mr. 
Ford to create rubber plantations in Brazil, in an endeavour to break foreign 
control of the rubber market, are among the more spectacular illustrations of 
tropical plant adaptation. The persistence and the patience exerted by the white 
entrepreneur to mold the tropics to his uses . . . is one of the finest achievements 
in the ‘conquest’ of environment.”” Whether education is moulded by public 
opinion or public opinion by education is a moot point, and a comparison between 
the school and college text-books read by this generation and the last (especially 
in America) would give food for thought to the student of affairs. E. G. R. T. 


UNROLLING THE MAP: the Story of Exploration. By LEONARD OuTH- 
walTE. London: Constable & Co. 1935. 10': X8'2, xiv-+352 pages; illustra- 
tions and maps (by Gordon Grant). 16s 

The chief feature of this latest compendium of the history of exploration is the 
series of maps designed to show by shading the gradual extension of man’s 
knowledge of the world. They succeed in conveying the main facts at a glance, 
though naturally the detail of explorers’ routes has been omitted, also all topo- 
graphical names. The volume is further illustrated by fifteen drawings of famous 
ships. 

The text is written in a lively, at times a colloquial, style, which adequately 
drives home the author’s points. This style however is not, as is sometimes the 
case, employed to disguise a lack of diligence or of knowledge. It is obvious that 
the author has read widely, and assembled his material with skill. It would not 
be difficult to pick out sections which have been somewhat summarily treated, or 
to compile a list of names omitted. The early discovery of Australia, for example, 
is rather sketchily outlined, the exploration of the Pacific is too intricate to be 
easily summarized in such a work, and names such as Mawson are not to be 
found in the text, but on the whole the survey has been well done. The author’s 
general ideas are sound, though he occasionally lays himself open to criticism: 
it is doubtful whether the idea of a globular earth ever disappeared completely, 
and Ptolemy’s ‘Almagest’ is wrongly described as a ‘“‘system of geography.” A 
selected and annotated bibliography is included. The volume should be very 
useful in acquainting the young student with the motives, incidents, and 
principles involved in the mapping of the Earth’s surface. ca, 


A HISTORY OF ANCIENT GEOGRAPHY. By H. F. Tozer. Second 
Edition, with additional notes by M. Cary. Cambridge: University Press 
1935. 85 inches; xxii+388 pages; maps. 16s 

The late H. F. Tozer’s history of ancient geography has, apart from Bunbury’s 

more detailed work, been the standard work in English on its subject since its 

publication thirty-seven years ago. In the new edition the original text has been 
preserved, the editor having simply added thirty pages of notes at the end. It 
is a tribute to the quality of Tozer’s work that scarcely any of his opinions have 
had to be radically corrected in these notes, which are chiefly concerned to cite 
the views of recent authorities and to give bibliographical references. It may be 
noted that apart from references to the astronomical determinations of position, 
the development of survey receives little attention. In any future discussion of 

Ptolemy’s Geography, Joseph Fischer’s recent great work must be fundamental; 

it is however not referred to in the notes. The only other bibliographical omis- 

sion of importance appears to be Sir Jarnes Frazer’s edition of ‘Pausanias.’ The 
book is accompanied by the original folding maps, including the conventional 

reconstructions of the world map from the texts of various geographers. G.R.C. 
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MODERN SURVEYING FOR CIVIL ENGINEERS. By Haro_p FRANK 
BircHAL. London: Chapman and Hall 1935. 9 X5'2 inches; xii+524 pages; 
illustrations and maps. 25s 

The first reason why this book arouses our interest is perhaps because, although 
it concerns itself throughout with problems relating to surveying, it is written 
not by a professional surveyor as such but by a civil engineer to whom the 
processes of survey are a means to an end and not an end in themselves. This 
renders the book doubly welcome and gives additional weight to the author’s 
remarks on the necessity of survey in civil engineering. 

The author has set himself a formidable task, stating, as he does at the outset, 
that “‘it is unfortunately a fact that expenditure on accurate survey is too often 
grudged by the financiers of an engineering scheme . . . the engineer himself 
is inclined to get on with the construction from inadequate surveys and adjust 
any errors as they appear.’”’ He might well have added that in very many cases 
such adjustment has involved a greater expenditure than the total cost of the 
survey had it been undertaken in the first place. 

This is a charge that is frequently brought by surveyors themselves, who are 
countered by the argument, clearly set out in this book, ‘“‘that once it has been 
decided to undertake an engineering project, it is seldom possible for the 
civil engineer to sit down and wait while the surveyor starts to put his work in 
hand.”’ It would appear that it is no more than a question of organization and 
foresight. The difference of opinion however exists and lends special value to 
this book. 

The author has produced in about five hundred pages a comprehensive book 
dealing with almost every branch of survey with which the civil engineer is 
likely to come into contact. On every page one gains the impression that it is 
written by a practical man with full personal knowledge of the difficulties which 
have to be overcome. Bearing in mind the immense amount of ground covered, 
it would be invidious to draw attention to any special branches which appear to 
be somewhat sketchily dealt with. This, in a work of this type, is inevitable, and 
for this reason some sort of bibliography for further study might well have been 
included at the end of each chapter. 

The chapter on Air Survey, ‘inspired’? by a member of a civil air survey 
firm, errs somewhat on the same lines, is inclined to be a little didactic, and is, 
in some respects, the least satisfactory part of an excellent book. The author, 
himself a railway engineer, comments however on the Arundel photo-plot 
method as follows: ‘‘I am satisfied that this system will provide all that will be 
required by the railway engineer previous to the final survey and precise level- 
ling.”” This remark is interesting and important. 

The index is adequate and the new ‘Flexible Back Binding”’ is particularly 
satisfactory in a book of this size. A very valuable book. a: Ge T. We 
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THE MEASUREMENT OF THE RATE OF ACCRETION OF SILT 
IN SALT MARSHES 


In recent years the literature on salt marshes has considerably increased, but 
there is not very much dealing with their actual upward growth. The first 
attempt at measuring accretion, so far as the writer knows, was made by Professor 
F. W. Oliver, at Blakeney Point, Norfolk, in 1914 (see The National Trust, 
Blakeney Point in 1915-1916, p. 16), but no systematic results were published. 
A much more detailed series of measurements, which were analysed statistically, 
were made on the salt marshes of the Dovey Estuary by F. J. Richards (Ann. 
Botany, 1934), following some preliminary work by the late Professor Yapp. 
In both these cases the method adopted was to put down a thin spread of Red 
Alum Bay sand on the marsh surface and measure at given intervals of time the 
amount of new material accumulated above such patches or lines. 

In a paper, “‘Eine Methode zur Exakten Sedimentationsmessung: Studien 
iiber die Marschbildung auf der Halbinsel Skalling” (near Esbjerg, Denmark), 
by Dr. Niels Nielsen, and published in Det. Kgl. Danske Videnskabernes Selskab. 
Biolojiske Meddelelser X11, 4, 1935), a new series of measurements of the Danish 
marshes is available. It should be explained at once that Dr. Nielsen was quite 
unaware of previous work on this problem, so his paper should be regarded as 
definitely a pioneer work. 

Within the Skalling peninsula—a great spit of sand and dunes running south 
from Blaavand’s Huk to the entrance to Esbjerg harbour—is an admirable series 
of salt marshes, developed on a scale greater than is seen in this country. Dr. 
Nielsen quite independently developed the same method of measuring the 
accretion, the only difference in detail being that his measuring medium was 
dune sand coloured red by chemical means. His work and observations were 
carried out between 1931 and 1934. His “‘testing-ground” can be sub-divided 
into outer marsh; a narrow area of blown sand forming low dunes; and a 
Salicornia-Algae field (Binnenwatt) with many plants, especially Salicornia spp. 
and Glyceria (Puccinellia). Lines of coloured sand patches were run through 
these various types, and measurements of accretion taken at given intervals. 
Relatively rapid sedimentation (about 3-6 mm. a year) was found to occur on 
the outer marsh, and allowing for the range of the tides in this region, it is 
estimated that the process should come to an end in about the year A.D. 2000. 
On the dune area only some aeolian deposition takes place. In the Binnenwatt 
sand is deposited at a very variable rate, and is much influenced by the Glyceria 
plants: Salicornia plays but a small réle. 

The early part of the paper deals with the general formation and known 
historical development of the Skalling, and should be of interest to those who 
are concerned with shore-line structures. The paper also contains a series of 
interesting diagrams illustrating the rates of accretion, etc., as well as some 
excellent photographs showing the nature of the terrain and the way in which 
the sand-measuring medium works. 

It may not be out of place here to allude to other similar areas which are 
undergoing investigation in this and other ways around the North Sea. At 
Scolt Head Island, Norfolk, accretion measurements have been started (see 
Geol. Mag., October 1935), and here as well as at Den Helder in Holland and 
Wilhelmshaven in Germany various types of research are being carried out 
within the tidal zone. It is perhaps not too much to hope that in the relatively 
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near future the work carried out at these stations will throw a good deal of light 
on North Sea coastal problems. In the meantime however it is important to call 
the attention of English workers to Dr. Nielsen’s valuable paper. fc. SS. 


THE PORT OF TIENTSIN 


The problem of the silting up of the approaches to the port of Tientsin is 
discussed by Miss M. A. Hitch in the Geographical Review for July 1935. The 
port lies 35 miles from the Gulf of Chihli on a narrow and winding river, the 
Hai Ho, into which flow, with one exception, all the important rivers which 
traverse the flood-built plain of North China. Since 1900 the Conservancy 
Board has straightened the course of the river in several places, but the great 
problem is that of the silt deposited in its bed. It is estimated that the Yung 
Ting Ho, the main affluent, carries down 27 to 30 million cubic metres of silt 
annually, with disastrous effects upon the navigation of the Hai Ho. Dredging 
has proved almost useless, for a season’s work may be wiped out in a few hours, 
as for example in 1931 when 9 feet of silt were deposited in forty-eight hours. 
A temporary palliative scheme has lately been initiated by which the flood 
waters are diverted at a point below the junction of the Yung Ting and the Pei 
Ho into a settling basin: thence the clear water is carried away by the Ching 
Chung Ho, but it is proposed to avoid this loss by cutting a channel to the lower 
Pei Ho. 

The first diversion was made in July 1932, but as a large amount of clear water 
was also allowed to enter the basin, it was unable to contain all the silt ladened 
flood of the Yung Ting Ho, and 4 feet of silt was deposited in the harbour. 
This however was later removed by the scour of other tributaries. About 13 
million cubic metres were deposited in the settlement basin. The following 
year about twice as much silt was brought down, so that although the diversion 
was not entirely successful, without it the plight of the port would have been 
much more serious; also the depth lost in the river was regained by November, 
when the draft was 13 feet. A permanent scheme envisages the building of 
many detention and check dams in the upper courses of the rivers before they 
reach the plains to reduce gradient and velocity, and the reclamation with the 
river silt of low swampy areas bordering the Yung Ting Ho. 

When these problems are solved, Tientsin will consolidate its position as the 
leading North China port. These difficulties arise from its situation in the great 
plain, yet it is to this position that it owes its economic importance; all the great 
waterways focus upon it, and its sphere extends as far as the Mongolian plateau 
and part of Manchuria. These factors have enabled it to surpass harbours with 
better natural advantages on the adjacent coast. 


A JOURNEY IN SOUTH-WEST ARABIA 

In 1931 Herr Hans Helfritz journeyed into the Hadhramaut, and recorded 
his experiences in his “Chicago der Wiiste”’ (see Geogr. F., vol. 83, p. 519). Two 
years later he returned to make a further journey from Shehr to Hodeida, 
which he claims to be the first recorded crossing of south-west Arabia by a 
European. His narrative, with a number of photographs, is published in the 
Geographical Review for last July. From Shehr, 40 miles north-east of Mukalla, 
he struck inland across a plateau 6000 to 7000 feet in elevation to the eastern 
end of the Wadi Hadhramaut. This plateau, known as the Jol, has a scanty 
vegetation of thorn bushes and thick-leaved plants supported by the heavy night 
dew. He then explored the wadi to the eastward, visiting the ruins of a Sabaean 
castle, Husn el ‘Urr, near Qasm. Thence he turned westwards to Shibam, 
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where he arranged with members of the Beni Agil tribe, who had come with 
carpets from the Yemen, to return with them to Harib. 

Two days’ journey brought them to Sherejan, where they prepared for the 
crossing of the south-western extremity of the Rub ‘al Khali. The first portion 
of the route lay along the broad Wadi Duhr, which finally merges into the desert 
in a north-westerly direction. This is said to be the historic route between the 
Hadhramaut and the Yemen. At the end of six days they were approaching 
mountainous country again, for a broad range protrudes into the desert, its 
flanks cut by wadis with gently sloping banks, upon which there are scattered 
settlements. Avoiding Shabwa on account of the hostility of the inhabitants, 
they continued for another four days to Beihan, where they were cordially 
received by the Sultan. The vegetation here was more plentiful, owing to the 
presence of ground water from the Wadi Beihan, and numerous ruins bore 
evidence of a denser population in earlier times. Two days after leaving Beihan, 
they crossed the frontier at a 3000-foot pass and reached Harib, a town of three 
thousand inhabitants. The surrounding region is inhabited principally by two 
tribes: the Beni Garwi, of rich black skins and with a peculiar style of dressing 
their dark curly hair, and the Beni ‘Abd, lighter in colour and straight haired. 
At Harib, Helfritz was imprisoned by the governor for three weeks, until instruc- 
tions were received from the Imam to send him under escort to San‘a. The 
route lay through the high sand dunes of the desert margin as far as the Wadi 
Dhenne, where the highlands were entered and San‘a reached through Habab, 
Jehane, and Mirwa. After a further five days in prison, he was conducted to 
Hodeida. 

During his journey he recorded Badawi music by means of a gramophone: it 
has many similarities to the Berber music of Southern Morocco. The traveller 
made a sketch-map of part of the Hadhramaut: that used to illustrate his paper 
has been compiled from data collected by Glaser, van der Meulen, Rathjens, 
and von Wissmann (see Geogr. #., vol. 85, p. 189). 


AIR TRANSPORT IN EUROPE 


The Air Transport Co-operation Committee of the League of Nations has 
recently published a report upon the economics of air transport in Europe by 
M. Henri Bouché (London: G. Allen and Unwin, 3s. 6d.). This report was 
prepared to assist the sub-committee studying the question of the constitution 
and operation of a main network of permanent air routes, of which a provisional 
sketch-map is given. The body of the report comprises consideration of the 
finances of the various subsidized air lines, particularly in regard to the relation 
between subsidies and earnings, the extent to which the facilities offered are 
utilized, and problems of organization and equipment. The figures given are 
those for the years 1932 and 1933. In the latter year the lines of four countries— 
Nederland, Finland, the United Kingdom, and Denmark—had advanced more 
than half-way to financial autonomy, that is, more than half their income was 
derived from receipts from customers. The table of “coefficients of utilization” 
places Sweden and Greece first with 70 per cent., followed by the United 
Kingdom with 68 per cent. Tables are also given showing the annual number 
of kilometres and annual number of hours flown per pilot, and similar figures 
for the utilization of the machines. Compared with the corresponding figures 
for the United States, these are low: e.g. the European average rate per pilot 
in 1932 was 64,400 km. in 402 hours, compared with the United States’ rate 
of 153,000 km. in 850 hours. Discussing the reasons for this difference, the 
writer emphasizes the necessity for higher commercial speeds, regular services 
continued throughout the year, and the development of long-distance stages, 
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where the benefit of speed would be properly utilized. The difference noted 
above is of course also due to the maintenance of certain uneconomic routes for 
political and other reasons. In the concluding words of the writer, European 
commercial aviation awaits ‘“‘a doctrine of collective action calculated on a 
European scale to meet European needs, and based on strictly economic lines.” 


ATTEMPTS ON MOUNT WADDINGTON 


We are indebted to Major F. V. Longstaff, Member of Council of the British 
Columbia Historical Association, for the following note: 

One of the many attempts on Mount Waddington has been made this summer, 
this time by a party from the Sierra Club of California under the leadership of 
Mr. Bestor Robinson. This expedition has been beaten by the icy covering of 
the rocks of the last few hundred feet of the ascent to the summit as have all the 
former parties. I hope a few notes on the difficulties to be overcome in the 
Coast Range and the great area of the same, by one who has both studied them 
and explored in them, may be of interest. 

The meteorological conditions necessary for the ascent of the final monolith 
summit of Waddington are known to those who have studied the snow con- 
ditions of the Coast Range of B.C. The peak rises out of a long ridge which 
is itself about 12,800 feet, while the summit is 13,260 feet, leaving 500 feet or 
more to be climbed. Mr. Don Munday (in the Canadian Alpine Club Journal 
in 1934) states it is more likely 800 feet up the final rock face to the summit. 
Every face of the summit is so thoroughly ice covered that it is unclimbable in 
this state and it is estimated that at least three continuous days of warm wind 
are necessary to melt the terrible fantastic ice mantle sufficiently for a party of 
mountaineers to complete the ascent to the summit. Mr. Munday has made 
most of his attempts from what can be called the west col, while Mr. Neave 
has led one party at least in an attempt up the north face. Hence success depends 
largely on weather luck, and so far the three successive days of warm wind have 
not coincided with the time of the visit of any expedition. It is possible that the 
end of July or August might produce enough warm days to reduce the icy 
mantle enough to give a successful ascent ; but the same warmth would probably 
melt the snow bridges over the crevasses across the long glaciers and so prevent 
or much delay the work of a party which uses skis to reach the high camp sites. 

We may here quote Mr. Munday’s words in the above Journal, p. 28: “I had 
not looked for such a thrill in revisiting this summit of Waddington. On descend- 
ing to the Terrace (about 12,800 feet), we skirted round to examine the route 
which our view from Mount Combatant had convinced us existed to the north- 
east face of the main peak. A bergschrund, with a lip 50 feet high in places, 
guarded the peak, but we were well placed to traverse above the schrund although 
it was a particularly steep slant of snow which propped the grim monolith. By 
this route the rocks would be gained about 600 or 700 feet below the summit, 
but climbing would be so severe and of such an exposed nature that we thought 
it unjustifiable without a large number of pitons, and we judged a camp ought 
to be placed on the Terrace (probably more sheltered than the south-east 
ridge). 

“At this time we did not know that the Secord-Neave party’s splendid 
attempt confirmed our view of the severity of the climbing on the cliffs. One of 
the party told me their last 400 feet cost them nine hours; I understand they 
thought that they turned back 800 feet from the top; I judge it was nearer 600 
feet, but I am convinced the remaining section would be still more difficult. 
For the present Mount Waddington deserves to be rated as verging on the 
impossible when all the factors are taken into account.” 
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Concerning the ice and the conditions of perpetual frost on the final monolith 
summit, Mr. Munday says (A. C. C. Fournal 1933, p. 26 and following): 

“The southerly precipices of the main mass of Mount Waddington fully 
equal the northerly ones in steepness, although the former are misleadingly 
masked in profile by the ridge running up from between Dais and Buckler 
glaciers. This really is a succession of sharp peaks, the final one being not far 
short of 13,000 feet (lowest of the three important summits). 


“On the ridge crest, 11,500 feet, we joined the 1927-28 route and traversed 
a snow dome to the basin of Angel glacier. Snow now was loose and frosty. 
Absence of evidence of more than superficial thawing is remarkable above 
12,000 feet. Our object of course was to reach the central peak’s north-west 
face, long known by us to have the most favourable rock formation. Our know- 
ledge of the mountain during eight seasons indicated however that the rocks 
were always very icy. We thought it well to see this peak from the north-west 
one. Only a few hundred feet distant, the great spire poised in the void, an 
incredible nightmarish thing that must be seen to be believed, and then is hard 
to believe ; it is difficult to escape appearance of exaggeration when dealing with 
a thing which in itself is an exaggeration. The mountain was in good condition— 
by Waddington’s standards. Plates and plumes and festoons of ice feathers 
many feet thick draped even vertical rocks. In eight seasons we have never seen 
the summit free of this crumbling comb which may easily spell defeat when a 
climber is within less than 100 feet of the final crest. Despite less favourable 
rock structure, the more ice-free southerly face may hold more hope than the 
ice-coated northerly wall.” 

The axis of the Coast Range lies parallel to and about 260 miles distant south- 
west from the Rocky Mountains, and it also runs north-west and south-east. 
The coast is much indented and there are few points on the water from which a 
view of the ice-covered summits of the Range can be seen. Narrow glimpses are 
to be obtained up some of the inlets from the decks of the coasting mail steamers, 
but these peaks are seldom over 8000 feet. There are a number of peaks of 
10,000 feet and over, but these can only be seen by ascending the steep mountain 
sides from salt water through and over heavy timber and dense bush to the 
6000 feet regions above timber-line. In general it may be said that the valley 
sides are very steep but above timber-line the slope is more gradual. 

Fine wide views can be obtained from some peaks on the eastern centre portion 
of Vancouver Island, as Mount Albert Edward, which is over 6000 feet. From 
Castle Mountain, which is near Albert Edward, in the Forbidden Plateau area, 
I have seen through glasses a panorama of go’, with the south arm of the quad- 
rant resting on Garibaldi Park, the highest peak there being Mount Wedge, 
9484 feet, while the northern arm of the quadrant would rest on Mount Monarch, 
about 11,000 feet. This mountain lies between Bella Coola River on the north 
and the Klinaklini River on the south. Mount Waddington can be described 
as the culminating point of a huge mass of interlocking glaciers lying between 
the Homathko River on the east and the Klinaklini River on the west. Between 
Waddington and the Bridge River glaciers to the south-east there are a number 
of 10,000-foot peaks, each with its attendant long glaciers winding into the tall 
trees. 

The surveyor who has done most triangulation and other work in this range is 
Captain R. P. Bishop, B.c.L.s., of Victoria, to whom this year the Society awarded 
the Murchison Grant. In the domain of mountaineering and icecraft the pioneers 
are Mr. and Mrs. Munday, of Vancouver, who have made many expeditions 
into these icefields of Waddington; nearly all have been from salt water and 
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back-packing all their supplies and gear. Another explorer is Doctor Neal 
Carter, formerly of the Biological Station at Departure Bay on Vancouver 
Island, now of Prince Rupert, but his area lies eastward of the head of Toba 
Inlet, and he has sketched several portions of the Bridge River Icefield; in 
addition he has made one expedition to Mount Waddington. Mr. Henry Hall 
junior (of Cambridge Mass.) has made several expeditions to Mount Monarch 
and the Waddington area. 

[For completeness we should add that in 1934 Sir Norman Watson, Wing 
Commander Beauman, and Mr. Edward King made the first traverse of the 
range by Fury Gap, in the neighbourhood of Mount Waddington. A film of the 
expedition was shown to the Society by Sir Norman Watson on 25 February 1935 
and an account of the traverse was given by Wing Commander Beauman at the 
Evening Meeting of 18 March 1935.—Ed. G..] 

Up to a few years ago all attacks had started from salt water, and supplies 
were back-packed through the heavy bush up the steep mountain side and 
canyons into the mountains. A few years ago a start was made of bringing pack- 
horses into the mountains from the dry interior belt, up the west shore of Chilko 
lake, up the Bridge River, and lately via Alexis Creek and Tatla Lake to Kleena 
Kleeme, where a packer has built a ranch and made his home. A car can drive 
right up to the ranch from Williams Lake. This introduction of the pack-horse 
train into the Coast Range marks a very great move forward in facility for carrying 
out exploration because parties can stay in on the snowfields a much longer time 
by reason of more provisions being carried. 


GLACIATION IN NORTHERN BRITISH COLUMBIA 


In the Transactions of the Royal Society of Canada (Sect. IV, Vol. XXVIII, 
1934) Mr. Forrest A. Kerr contributes an article on ‘“‘Glaciation in Northern 
British Columbia’”’ based largely on information gained during eight years’ 
work along the east side of the Coast mountains, the west side of the Cassiar 
mountains in the Dease Lake area, and the southern part of the Omineca 
mountains. 

Northern British Columbia lies partly within the belt along the Pacific coast 
containing the greatest ice-fields on the mainland of North America, and wholly 
within the area of the great Cordilleran ice-sheet of the Pleistocene, so that it 
provides an excellent field for researches in glaciation both past and present. 
In this region four types of glaciation are recognized: alpine, intense alpine, 
mountain ice-sheet, and continental ice-sheet. During the alpine glaciation the 
glaciers were limited in extent as at present and followed the normal water 
gradients; in the intense alpine stages the accumulation of ice on the watersheds 
of the Coast and other ranges was so great that all valleys including trans-range 
valleys were blocked with ice which moved outward from the highest ridges ; the 
mountain ice-sheet stages were characterized by the capping of the Coast and 
Cassier ranges with ice moving outwards; in continental ice-sheet stages the 
whole of Northern British Columbia was covered with ice which moved outwards 
from a centre at the headwaters of the Cottonwood, Jennings, and Inklin rivers 
and moved in places across the Coast, Mackenzie and other ranges. 

There is evidence that more than one continental ice-sheet has covered the 
region, but the main movement of the ice of even the last is difficult to determine 
since in many parts other less extensive stages with different directions of move- 
ment have obliterated the older markings and left their own. The maximum 
height of the ice-field surface is considered to have exceeded 10,000 feet. In 
connection with the continental ice-sheet Mr. Forrest discusses the significance 
of the serrate form of mountain peak. He points out that many geologists have 
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considered that the ice-sheet fell short of completely covering the Coast moun- 
tains and that serrate peaks rising above rounded mountains were above the 
uppermost level of the ice. Latterly however there has been a growing tendency 
among geologists working on the subject in British Columbia to reject the 
serrate form as a criterion of non-glaciation. 

Among the reasons for this new outlook, which are reviewed at some length, 
may be mentioned the following: Serrate peaks rise in places less than 100 feet 
out of ice-fields which are known to have shrunk considerably in recent years; 
there are indications that sharp-toothed summits may actually lie below the 
surface of the ice; serrate knobs now rise at lower levels from glaciers which even 
within comparatively recent times have been much thicker and undoubtedly 
covered such knobs. It is nevertheless admitted that the serrate form can 
develop rapidly by frost action after a mountain top is uncovered. 

The distribution and movements of the ice during the various stages of 
glaciation in British Columbia and the Yukon supports the contention that the 
precipitation has always come from the south-west as at the present time. The 
explanation of the ice-sheets however in northern British Columbia seems to 
require enormous precipitation in the region of the Cassier mountains where 
it is now relatively small. 


GLACIAL EROSION IN ALASKA 

In the fournal of Geology for July and August 1935 Mr. Ralph Tuck, in an 
article entitled ‘“Asymmetrical Topography in High Latitudes resulting from 
Alpine Glacial Erosion,” describes effects of differential erosion in an intensely 
glaciated part of Alaska to the south of the Alaska Range. This region abounds 
not only in features resulting from past glaciation but also in countless present 
glaciers ranging from a fraction of a square mile to many hundreds of square 
miles in area. Thus the whole area offers great opportunities for the observation 
of alpine glacial features in the making as well as of those formed in the past. 
There are splendid examples of such well-known glacial features as U-shaped 
valleys, cirques, hanging valleys, and faceted spurs, and another feature also 
attributable to alpine glaciation. Many of the smaller streams running in an 
east-west direction show a decidedly unsymmetrical development of their 
tributary drainage, the southern tributaries being as a rule longer and more 
numerous than the northern, and draining larger areas. Accordingly the 
northern wall of an east-west valley is usually smooth and regular whereas the 
southern wall is irregular and highly dissected. Likewise the divide between the 
east-west streams is unsymmetrically placed, much closer to the southern than 
to the northern stream. Topography of this type, which is common in Kenai 
Peninsula and in the Chugach and Talkeetna mountains, shows no apparent 
structural or lithological control since it appears even where the country rock is 
essentially homogeneous. The cause of the phenomenon must be sought in the 
fact that in this region of heavy snowfall and strong relief in a high latitude 
north-facing slopes retain much snow and ice through the summer whilst the 
south-facing slopes are usually bare. This means that glacial erosion is much 
more vigorous on the north-facing slopes and results in the southern tributaries 
of streams draining such slopes cutting headward and the divides moving south- 
ward. Examination of cross-sections of ridges and valleys and reconstruction of 
profiles indicates that the pre-glacial divides were symmetrically located. Some 
of them have been shifted half a mile or more to the south, and been lowered 
500 or 600 feet. In this mountainous area erosion by snow, frost, and ice has been 
almost entirely responsible for the general lowering of the area as well as for the 
greater erosion on northerly slopes. 
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But this asymmetry is only a minor topographical feature, found in limited 
areas where precipitation is much the same on both sides of a divide so that 
the sun’s rays become effective in determining the persistence of snow. In the 
Chugach and Alaska ranges where the effects of differential erosion in question 
are locally so well exhibited precipitation is heavier on the southern side of the 
ranges as a whole with greater development of glaciers. 


ICE-FREE COAST IN THE ENDERBY QUADRANT 

A report by Captain K. Mikkelsen on his visit to an uncharted portion 
of the Antarctic coast-line is published in the Norsk Geografisk Tidsskrift, 5 
(1935), pp. 372-6. Proceeding southward in February last in the Thorshavn, 
a whaling vessel belonging to Consul Lars Christensen, he penetrated the ice- 
pack of the Enderby quadrant until he learnt from the echo-soundings that he was 
over the continental shelf. The weather being fine and the glass high, he con- 
tinued on his course, and on the 19th sighted the barrier edge trending to the 
south and south-west. The following day the Thorshavn, having drifted west- 
wards with the current in the night, was off a stretch of snow-free coast: Captain 
Mikkelsen accordingly went ashore, landing in a small bay surrounded by ridges 
rising to 125 metres. Here the party hoisted a Norwegian flag, established a 
small depot of provisions, and collected rock specimens. The position of the 
depot is given as 68° 29’ S., 78° 36’ E. Large numbers of penguins were seen, 
but no vegetation. The next day the Thorshavn followed the coast to the south- 
west: a total length of about 275 miles, rising in places to between 200 and 
300 metres, was examined of which about 65 miles was free from ice and snow. 
Portions of the crust were occupied by a glacier, with small islands lying off it, 
and by the barrier. The most southerly point observed was a summit in about 
69° 49’ S., 73° 50’ E. Here the barrier-ice turned abruptly, first to the N.N.E., 
then to the W.N.W. Captain Mikkelsen considers that the depot would provide 
a good base for a scientific party: the landing is safe, there is stone for building, 
and the penguins would assure a supply of food. 

This coast, which is in the Australian sector, seems to be that shown by a 
dotted line as unsurveyed in Sir Douglas Mawson’s map, Geogr. #., August 1932; 
but Captain Mikkelsen’s latitudes are more southerly. He desires to call it Ingrid 
Christensen Land; but in Mawson’s map the name Princess Elizabeth Land is 
already proposed for it. 


FOURTH GENERAL INDEX 


The Fourth General Index to the Geographica! Journal is now in the press 
and will be published during the month. This index, a volume of about 275 
pages, covers the volumes from vol. 61 (1923) to vol. 80 (1932). It has been 
arranged on the same general plan as the previous indexes, with personal, topo- 
graphical, and subject references to the contents of the papers and articles pub- 
lished in the Journal, and to the authors and titles of the books reviewed and the 
periodical literature summarized. It is smaller in size than the previous indexes, 
as the lists of Recent Geographical Literature, formerly published in the Journal, 
have been issued separately in the period it covers. An index to these lists is in 
an advanced state of preparation. ‘The price of the volume is 10 shillings (7s 6d 
to Fellows at the House of the Society) plus 6d postage for each volume. This 
publication has been prepared at considerable cost to the Society, and it is 
hoped therefore that Fellows and Institutions possessing sets of the Geographical 
Journal will cooperate by purchasing this Index, without which full use cannot 
be made of it. 


OBITUARY 


ANNIE SMITH PECK 


Miss Annie Smith Peck, who died on July 19 in New York, at the age of 
eighty-four, was a pioneer of mountaineering for women in America. It was 
not until 1895, when Miss Peck was already over forty, that she took to mountain- 
eering; but having once made up her mind to climb, not all the ridicule and dis- 
approval in the world could deter her. At the age of sixty she had climbed some 
of the great peaks of Mexico and the Andes. Her greatest feat was the first ascent 
of the lower (N.) peak of Mount Huascaran in Peru (21,812 feet) in 1908, by 
which she established a claim that still stands—that of climbing the highest point 
ever reached by an American in the Western Hemisphere. In 1915 Miss Peck 
wrote her first book, ‘The South American Tour,’ which was followed in 1923 
by her ‘Commercial and Industrial South America.’ Six years later she made a 
20,000-mile flight down the west coast of South America, across the Andes, and 
home by Brazil; and so recently as three years ago she climbed a 5380-foot peak, 
Mount Madison, in the White Mountains. Just a year ago she was planning a 
voyage round the world. 

One of her great interests was the promotion of good feeling between the 
United States and the republics of South America: and in this cause she lectured 
frequently, on South America at home, and on her own country (in Spanish 
and Portuguese) when she was in South America. Her whole life was a protest 
against the old-fashioned view of the position of women, and she was an ardent 
supporter of women’s suffrage in her young days. Her strenuousness and her 
determination (she made two unsuccessful attempts on Mount Huascaran before 
she succeeded) were her greatest qualities, and with her death the American 
continent loses one of the most ardent mountaineers that ever lived. 
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